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January  1. 

Mr.  Charles  Morris  in  the  chair. 

Thirty-three  persons  present. 

A  paper  entitled  **  Basanite  from  Crawford  Co.,  Ind.,"  by  Edward 
Goldsmith  was  presented  for  publication. 

The  death  of  John  B.  Trevor,  a  member,  December  20,  1890, 
was  announced. 

The  Council  reported  the  appointment  of  the  following  Standing 
Committees  to  serve  during  the  current  year : — 

On  Library. — Joseph  Leidy,  W.  S.  W.  Ruschenberger,  Gavin 
AV.  Hart,  Charles  P.  Perot  and  J.  Bernard  Brinton. 

On  Publications. — Joseph  Leidy,  Angelo   Heilprin,   Thomas 
Meehan,  Edward  J.  Nolan  and  John  H.  Redfield. 

On  Instruction  and  Lectures. — Isaac  C.  Martindale,  Harold 
Wingate,  George  A.  Rex,  Charles  Morris  and  J.  Bernard  Brinton. 
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10  FROCEEDIXdH  Ot'TaK  AUADEMY  Of  [1891. 

On  Twi}  Xew  and  Undeneribed  Melhod»  of  C'oitlntctility  Maui- 
feoled  by  Filfiment*  of  Prolo/ilagm. — Prmf.  J.  A,  Hyi>i-:k  preuentml 
the  nj»iilL)  of  hid  nx-ent  iiive<tit^iti<iiiH  nf  the  |M^uliur  phenomena 
ol' <;niilractility  preecnteil  by  the  stalk  of  Vorlieelln  and  uf  the  it^dy 
of  Trypa»o»Qmn  balbiani.  The  ^|icaker  |)oint«<l  out  that  all  the  a<v 
cniiiitjt  of  the  mode  of  contnKliuii  of  the  stalk  uf  Vortieella  hithcrt^i 
ofTereil  were  either  inaileiiiiiite  to  aecouiit  for  the  faet8  or  elue  wholly 
ill  accurate.  No  figures  yet  publiHlicd  j^ve  a  correct  picture  of  the 
relutioiiD  of  the  muitciiiar  tilament  in  a  spiral,  ami  the  outer  tubular 
sheatli  which  invest-'  that  niiiKCular  filament.  Neither  has  there 
been  any  correct  acconnt  given  of  ihe  way  in  which  the  spiral  con- 
dition of  the  Htulk  of  I'lirtirella  is  generated  as  a  ('onse<{iience  of 
the  contraction  of  the  muscular  tilament. 

The  true  state  of  atfairs  is  as  follows : — The  mn.tcular  filament  of 
Vortieella  passei  dowiiwurd  through  its  sheath  in  a  spiral  manner 
and  is  imly  in  i-untact  along  a  s]>iral  line  with  the  m.-iide  of  the 
traus|)arcnt  investing  sheaih.  Tlic  tilament  thus  makes  eight  or 
nine  oomplele  turns  within  its  sheath  which  is  itself  not  in  omtact 
with  the  spirul  musi'ular  filament  except  ah>ng  the  spiral  line  al- 
ready mentioned.  It  follows  from  this,  thni  if  this  spiral  line  of 
cimtaci  is  in  tuni  traced  u|>on  the  muscular  tilament,  it  will  bo  found 
to  descrilie  a  spiral  an d  the  bitter. 

In  a  c<mdition  of  contraelion  ii  nil!  lie  fonud  thai  the  inner  facef 
of  llie  sgiirallv  c<iile<l  mus<-ulHr  filiimeiit  are  in  a  state  of  greater 
o  impression  tfnin  the  outer  ones  and  that  ihirefore  the  inner  side  of 
the  muscular  filament  has  sntfcred  a  greater  contrHction  of  its  sub- 
Ktant-c  than  the  outer.  This  face  of  the  fHamcnt  again  is  found  to 
ciirres|>ond  to  tlie  face  which  is  in  sjaral  ciintact  with  the  sheath  in 
the  um-ontracleil  condition.  But  to  fully  satisfy  the  mechanical 
conditions  of  llie  pnibieni.  it  is  necessary  to  asijnnie  that  ihe  coii- 
traetile  tilament  of  Vorllrelln  is  com[>o.-Kti,  as  are  onlinary  striated 
inuM-nlar  fil>eni  in  higher  fi>rms,of  atternatingund  suiierposeti  disks 
of  singly  ami  doidily  refractive  jdasnia,  or  at  least  of  a  series  of  liisks 
whose  iniisi  conlraciile  margins  are  |>ermanctitly  arrange<l  in  con- 
«ith  the  spind  line  which  can  Im;  irnreil  along  the  siirfaec 
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t:  AL'ADEMY  Of 


[1891. 


On  Two  -Veil'  and  Undeicribed  Meflioilif  of  Coittradi/ity  Jfini- 
felted  bi/ Fif-iiiieiiU  nf  I'nilo/ilium. — I'riif.  J.  A.  Kydkr  present«ii 
iIh-  rts'iilLi  of  hilt  recent  iiive«ti(,'iiltiins  of  llie  i>eculiar  phenomena 
ul'cniitniutility  prescnleil  hy  the  stalk  of  Vorticella  and  of  the  bfidy 
of  TryjmniHiom'i  Mbiiiui.  Tlie  :<|>eiiker  |ioiiiteil  out  thnt  all  the  ae- 
coiiiil^  of  tlie  nioite  of  coritnu'tii)ii  uf  the  »tatk  of  VortieeUa  hitherto 
olli're<)  were  either  miiikr[|iiii[e  lo  m-coniit  for  thcfactHor  el»e  whullv 
iiiiii-eiirate.  Nu  figures  yet  piiblinlied  ^vc  ti  correct  picture  of  the 
rpliiliiiii:«  of  the  mum-Hlnr  Khinieiit  in  a  sjiiriil,  kikI  the  outer  tubular 
8hciilh  which  iiivtt^''  thai  tnll!^■llhk^  filament.  Neither  has  there 
I>ei'ii  any  ii>rre<;[  airrciiint  given  of  ihe  way  in  which  the  spiral  wjd- 
dilion  of  the  stalk  "f  V'lrlirella  i:"  jteiiemted  w  a  conaeqiienre  of 
the  contriietiun  of  the  nui.«cnlur  filiinicnt. 

The  true  dtHte  of  atf'air!'  in  us  follows : — The  mu.icuUr  filament  of 
Yoitifrlla  pHH<c  dijwnivurd  through  its  sheath  in  a  spiral  manner 
ami  i"  only  in  coulnet  along  a  spiral  line  with  the  inside  of  the 
truns|>arent  investing  sheath.      The  HIanieni  thus  makes  eij^lit  n 
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gly  and  doubly  refractive  elements.  Further  study  disclosed  the 
remarkable  fact  that  the  disks  of  anisotropic  matter  are  in  con- 
tact along  the  concave  or  inner  side  of  the  coils  and  not  in  contact 
on  the  outer  or  convex  sides  or  faces  of  the  coils,  where  a  wedge- 
shaped  mass  of  isotropic  material  seems  to  be  interposed  between 
the  outer  edge  of  the  successive  anisotropic  disks.  This  is,  in  fact, 
the  condition  which  should  have  existed,  per  hypothesis. 

The  torsion  into  a  spiral  of  the  muscular  stalk  of  Vorticella  may 
have  been  due  to  the  constant  torsional  strain  of  the  crown  of  cilia 
vibrating  constantly  in  a  cyclical  manner  in  one  direction  setting 
up  a  vortex  movement,  such  a  vortex  tending  constantlv  to  main- 
tain the  torsional  strain  and  thus  add  the  additional  spirals  or  twists 
to  the  new  parts  of  the  muscular  stalk  as  the  latter  is  lengthened  by 
growth  next  to  the  animalcules'  body.  This  hypothesis  of  torsion 
the  speaker  had  not  yet  verified,  but  he  had  no  doubt  that  the  facts 
when  ascertained  would  countenance  it. 

The  development  of  a  progressive  spiral  in  either  direction  may 
be  caused  by  rotating  the  wave  of  contraction  around  the  center  of 
each  one  of  the  successive  disks  of  contractile  matter,  here  hypothe- 
tically  assumed  and  actually  found  to  exist  in  some  forms  of  Vorti- 
cella, This  is  of  great  importance  in  acquiring  a  comprehension  of 
the  generation  of  the  spiral  in  Trypanosoma  balbiaiii,  the  parasite  of 
the  alimentary  canal  of  the  oyster,  as  well  as  in  the  case  of  many 
spiral  Schizomycetes  and  long  tiagella,  many  of  which  have  spiral 
rather  than  a  simple  undulatory  movement.  If  the  contraction 
wave  for  each  successive  disk  is  a  little  behind  or  a  little  ahead  of 
its  next  neighbor,  or,  what  amounts  to  the  same  thing,  if  the  revo- 
lution of  these  contraction  waves  follows  a  spiral  line  turning  to  the 
right  or  left,  then  will  the  spiral  be  generated  in  a  sinistral  or  dex- 
tral  manner  so  as  to  determine  the  direction  of  movement  either  for- 
wards or  backwards  or  alternately  as  happens  in  Trypanosoma  bal- 
bia.niy  in  which  the  revolutions  of  the  organism  so  caused,  occur 
with  the  greatest  velocity.  In  this  connection  it  is  interesting  to 
mention  the  extraordinary  behavior  of  a  string  of  gyrostats  when 
set  rotating  in  a  connected  series  suspended  one  to  the  other.  If 
they  then  be  disturbed  there  will  be  generated  a  curious  progressive 
cork-screw  motion  which  will  travel  along  the  series,  as  pointed  out 
by  Sir  William  Thomson,  or,  as  suggested  to  the  speaker  by  his 
colleague,  Prof.  G.  F.  Barker,  the  analogies  with  some  of  the  phe- 
nomena of  the  polarization  of  light  are  also  interesting. 

In  conclusion,  the  speaker  insisted  that  the  type  of  muscular  con- 
tractility presented  by  the  muscular  filament  of  Vorticella  had  no 
analogue  amongst  the  muscular  elements  of  higher  animals,  and  it, 
therefore,  constituted  a  type  by  itself,  where  unequally  contracting 
disks  were  fixed  in  a  spiral  order. 

The  second  form  was  typified  by  the  filamentous  Trypanosoma 
balbiani  in  which  there  is  a  rapid  reversal  of  the  spiral  in  a  dextral 
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or  a  BiniBtral  direction  and  in  which  the  contractile  disks  (here  hy- 
pothetical) are  not  fixed  but  in  which  wAvee  of  contraction  may  be 
suppoeed  to  revolve,  as  described  above,  either  in  a  liniatral  or  dex- 
tral  direction,  in  order  to  contiuuouxlv  maintain  the  spiral  condition, 
and  alM  ut  the  same  time  cauxe  ttie  spiral  to  apparently  travel 
from  one  end  of  a  tilaoientous  organism  or  flagellum  to  the  other. 
Two  very  distinct  and  constant  tyirea  of  Hlamentoua  muscular  or 
nlaamic  contractility  the  speaker  believed  might  Iw  thus  character- 
ised with  Vorlieella  and  Trypanotoma  ai  their  tyjieii,  in  addition  to 
the  single  onlinary  form  presented  by  the  usual  types  of  sniooib  and 
transversely  striated  muscular  fibres. 

The  following  was  ordered  to  be  printed : — 
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SE8EABCHE8  ITPOK  RE8PIBATI0K. 
BY  HENRY  C.  CHAPMAN,  M.  D.  AND  ALBERT  P.  BRU BAKER,  M.  D. 

No.  1. 

On  the  Consumption  of  Oxygen  and  the   Production  of 

Carbon  Dioxide  in  Animals. 

Of  all  subjects  of  biological  enquiry  there  is  none,  perhaps,  that 
has  attracted  more  attention  or  exceeds  in  importance  that  of  the 
accurate  determination  of  t\\e  consumption  of  oxygen  and  production 
of  carbon  dioxide  and  water  in  man  and  animals.  Not  only  is  the 
proper  ventilation  of  our  dwellings,  lecture  rooms,  theatres,  halls  of 
justice,  based  upon  such  knowledge  but  all  estimates  as  to  the 
amount  of  radiant  energy  set  free  through  the  combustion  of  food, 
as  determined  by  calorimetrical  experiments,  are  dependent  upon  the 
same.  Passing  over  the  early  observations  of  Boyle,  Hales,  Cigna, 
Black  and  Priestley  which  showed  that  the  air  becomes  so  materi- 
ally modified  by  animals  breathing  it  as  to  soon  render  it  irrespira- 
ble  unless  renewed,  it  may  be  said  that  Lavoisier,  by  his  classical  re- 
searches, first  established  (1785)  the  modern  theory  of  respiration 
and  calorification,  namely,  that  the  carbon  dioxide  and  water  pro- 
duced during  respiration  and  the  heat  thereby  set  free  are  due  to  the 
oxidation  of  the  carbon  and  hydrogen  of  the  food.  While  subse- 
quent investigations,  such  as  those  of  Allen  and  Pepys,  Milne  Ed-^ 
wards,  Despretz,  Dulong,  Valentin  and  Brunner,  Boussingault  and 
Barral,  confirmed  in  the  main  the  profound  views  announced  by 
Lavoisier,  nevertheless  the  differences  in  the  results  obtained  were 
such  as  to  induce  Regnault  and  Reiset^  to  undertake  an  extended 
series  of  researches  upon  the  respiration  of  different  animals,  more 
particularly  with  the  view  of  determining  the  amount  of  oxygen  con- 
sumed and  carbon  dioxide  produced.  The  results  of  this  elaborate 
investigation,  it  may  be  added,  have  never,  in  the  main,  been 
questioned.  Inasmuch,  however,  as  the  water  exhaled  by  an  animal 
is  not  determined  by  the  Regnault-Reiset  apparatus,  and  in  so  far 
as  known  to  the  authors  they  are  the  only  experimenters  who  have 
ever  had  the  opportunity  of  comparing  the  amount  of  oxygen  con- 


*  Rccherches  Chimiques  sur  la  Respiration  dcs  animaux  des  diverscs  classes. 
Par  MM.  V.  Regnault  et  J.  Reiset,  Annales  de  Chimie  et  de  Physique,  3me  Ser., 
tome  XXVI,  1849. 
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sumedoaso  determined  directly,  with  the  arooiint  al>sorbed  andeter- 
mine^l  indirectly  from  the  carl>on  dio:iide  aod  water  prudiiced.  as 
obtained  by  meansof  a  Voit  reHpiratioa  apparatus,  it  does  not  appear 
superfluous  to  submit  the  resultti  of  experimenting  with  the  two 
kinds  of  reiipiration  apparatus.' 

Description  or  AppAKATUf. 

The  Rei^ault-Reisct  respiration  apparatus  iu  the  fulfilment  of 
the  physical  and  chemical  requirements  incidental  to  the  instruc- 
tion of  such  apparatus,  remains  to  this  day  unsurpassed.  It  i-onsistd 
essentially  ot  the  folluwing  three  parts: 

A  central  glass  hell-jar  or  chiimber  for  the  reception  of  the  ani- 
mal, communicates  on  the  one  side  with  two  glass  pi)>ettes  contain- 
ing an  alkaline  solution  for  the  al>surption  of  the  carbon  dioxide 
producfd  by  the  animal,  and  on  the  other  side  with  a  glass  pi|>etio 
filled  with  oxygen  to  replace  that  absorbed  by  the  animal  iu  the 
bell-jar. 

The  central  glass  bell-jar  or  chanil>er  A,  PI.  I,  tubulateil  ulwve 
and  having  a  caitacity  of  about  47.6  litre?,' is  cemented  through  it4 
lower  o|)en  portion  into  the  inner  of  two  grooves  with  which  the 
iron-plate  upon  which  it  rests  is  piovidetl.  The  metal  plate  itself 
prewnts  a  central  opening  suflicieutly  large  for  the  introduction  of 
the  animal  into  the  chamber  and  is  hermetically  closed  (the 
animal  having  1>een  intnxliiced)  by  means  of  a  circutar-raetal  lid. 
the  latter  being  tightly  screwed  up  to  the  under  surface  of  the 
plate  by  means  of  liults.  The  inner  eirailar  portion  of  the  metal 
plate  and  upper  surface  of  the  metal  lid  closing  the  inferior  o]>eni>ig 
of  the  central  liell-jar  are  painted  with  red  lead  so  as  to  avoid  any  al>- 
surption  ofoxvgen  through  oxidation  of  the  metal.     In  order  that 
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through  the  inferior  opeuing  of  the  bell-jar.  This  can  be  easilj 
done  as  the  wooden  disk  is  somewhat  smaller  than  the  inferior 
opening  of  the  jar.  The  circular  wooden  disk  with  the  animal 
placed  upon  it,  after  being  introduced  through  the  inferior  opening 
of  the  chamber  is,  slightly  rotated  and  then  lowered  and  comes  to  rest 
upon  three  pivots  projecting  inwardly  over  which  the  disk  glides, 
it  being  suflSciently  notched  upon  its  sides  for  that  purpose.  If  it  he 
desired  to  preserve  the  urine  and  feces  this  can  be  accomplished  by 
placing  a  circular  metal  pan  within  the  space  between  the  under 
surface  of  the  wooden  disk  and  upper  surface  of  the  iron  lid  clos- 
ing the  inferior  opening  of  the  jar  into  which  space  the  excreta 
would  otherwise  fall.  The  central  glass  bell-jar  or  chamber,  A  PI.  I, 
with  a  thermometer  suspended' within  it  and  containing  the  ani- 
mal resting  upon  the  wooden  disk,  the  inferior  opening  of  the 
jar  being  closed  by  the  iron  lid,  is  surrounded  by  water,  the 
latter  being  held  by  four  rectangular  glass  plates  fitting  into  the 
outer  of  the  two  grooves  with  which  the  iron  plate  is  provided. 
As  it  is  essential  that  the  temperature  of  the  central  bell -jar  contain- 
ing the  animal  should  be  maintained  as  constant  as  possible,  that 
of  the  water  surrounding  it  must  be  maintained  equally  so. 

Through  the  upper  superior  portion  of  the  central  bell-jar,  A  PI. 
I,  pass  four  tubes  L  M  N  O.  Through  the  tube  L  the  .jar  commun- 
icates directly  with  the  flask  P  containing  a  solution  of  soda  or  pot- 
ash and  indirectly  with  the  pipette  F  containing  the  oxygen  to  be 
respired.  By  means  of  the  tube  M  and  the  small  mercurial  manome- 
ter connected  with  it  the  pressure  of  the  gas  within  the  jar  A  can  be 
determined  from  moment  to  moment.  Through  the  two  connecting 
tubes  N  O  thejar  A  communicates  with  the  two  pipettes  R  S  con- 
taining the  alkaline  solution  for  the  absorption  of  the  carbon  diox- 
ide. The  accessory  tube  T  given  off  from  the  main  tube  O  and 
leading  to  the  large  mercurial  manometer  enables  us,  as  we  shall  see 
presently,  to  draw  out  of  the  jar  A  a  sample  of  gas  for  analysis. 
The  iron  plate  with  the  bell-jar  A  is  firmly  supported  by  a  heavy 
frame-work  resting  upon  the  floor.  The  two  glass  pipettes,  PL 
I,  R  S,  serving  for  the  absorption  of  the  carbon  dioxide,  connected 
through  their  lower  extremities  by  an  india-rubber  tube  and  having 
a  capacity  of  about  three  litres,  are  filled  with  a  solution  of  caustic 
soda  or  potash  whose  weight  and  composition  have  been  previously 
determined.  The  two  glass  pipettes  R  S  are  firmly  attached  to  two 
metal  supports.      The  supports  are  suspended  by  chains  from  the 
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betin  V  and  with  the  movement  of  the  latter  alternately  ascends  and 
desrendiii  uniformly  in  a  vertical  manner  the  supports  rooviug  in  a 
frame.  The  beam  V  is  moved  by  the  eccentric  X  which  in  turn  in 
moved  by  the  rotation  of  a  number  of  interlocking  toothed  wheelo  W 
the  movement  of  the  latter  being  due  to  the  fallof  1 50  kilogrammes, 
through  10  metres  and  regulated  by  a  fan.  The  relations  of  the 
wheeU,  weight,  etc.  are  such  as  to  necessitate  the  winding  up  of  the 
weight  once  only  in  fifteen  hours.  The  vertical  movement  of  the 
pi{>ett<!sjust  described  is  such  that  as  the  pipette  R,  for  example, 
ascend;,  the  solution  of  soda  within  it  passes  into  the  pipette  S  which 
descends;  the  air  in  the  latter  freed  of  'iW  carbon  dioxide  pasuing 
into  the  jar  A  while  the  air  of  A  loa<led  with  carbon  dioxide  jiasMs 
into  the  pipette  R.  On  the  other  hand,  as  the  pijiptte  K  ascends  and 
R  descends,  the  solution  of  soda  pairing  from  S  to  R,  the  air  of  the 
pipette  K,  freed  of  its  earl>on -dioxide,  passes  back  to  the  jar  A  and 
the  air  of  the  latter,  loaded  with  carbon  dioxide,  passes  into  the 
pipette  S.  In  order  that  the  absorption  of  the  carbon  dioxide  by 
the  soda  lie  ail  thorough  has  po».-'iblen  number  of  glass  lul)es,  open  at 
both  endi),  an>  placed  within  (he  pi|iettes,  the  walls  of  these  tubes 
remaining  moistened  with  noda  when  the  pijiettes  have  emptied 
thenufclves  of  the  alkaline  solution.  They  prcxent  consequently  a 
large  abiiorbing  iturfnce.  It  wilt  he  ob-^erved  that  as  the  pi|>ftte  S 
takes  air  from  the  up[>er  portion  of  the  jar  A  and  the  pi{M-tte  R 
from  the  lower  i>or(ion,  the  play  of  the  pi|>ettes  m>t  only  entires 
(ho  alMHirption  of  the  carlion -dioxide  In  profxirtion  as  it  is  pro<lu(.-«d 
by  the  animal  but  kee|)s  up  a  continual  agitation  of  the  air  within 
the  jar  A  which  tends  to  maintain  its  (iiiii|iusiliun  uniform.  The 
fratm-H  in  which  the  glass  ]ii|iettes  move,  ti>gflhcr  with  the  wheels 
etc.  moving'  them,  are  firmly  supfKtrte^l  by  n  heavy  metal  frame- 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  17 

F,  when  the  lattfer  is  filled  with  oxygen,  and  with  the  tube/into  which 
the  liquid  flows  that  drives  the  oxygen  out  of  the  pipette  over  into 
the  jar  A.  The  oxygen  made  use  of  by  the  authors  was  obtained  by 
beating  in  an  iron  retort  a  mixture  of  chlorate  of  potassium  and 
black  oxide  of  manganese  and  passing  the  gas  so  developed  through 
a  solution  of  caustic  potassa.  The  gas  so  purified  and  further  tested 
by  explosion  with  hydrogen,  appeared  to  be  pure.  In  order  to  intro- 
<iuce  the  oxygen  into  the  pipette  previously  filled  with  a  concen- 
trated solution  of  calcium  chloride,  little  or  no  oxygen  being  ab- 
sorbed by  that  liquid,  the  stop  cock  on  the  upper  tube  d  putting 
the  oxygen  reservoir  in  communication  with  the  pipette  and  that 
on  the  inferior  tube  j*  conducting  the  fluid  away,  must  be  opened,  and 
as  the  oxygen  passes  into  the  pipette  the  solution  of  the  calcium 
chloride  flows  out  into  the  vessel  e.  The  pipette  should  be  filled 
under  a  little  higher  pressure  than  that  of  the  atmosphere  and  the 
gas  allowed  to  acquire  the  same  temperature  as  that  of  the  latter. 
By  allowing  a  little  oxygen  to  escape  and  so  making  its  elastic 
force  equal  to  that  of  the  atmosphere,  the  level  of  the  solution  of 
<5alcium  chloride  can  be  brought  to  that  of  the  lower  mark  c.  The 
height  of  the  barometer  and  the  temperature  of  the  oxygen  must 
now  be  noted,  the  latter  being  ascertained  by  means  of  a  thermom- 
eter suspended  within  the  pipette. 

After  this  somewhat  detailed  description  of  our  respiration  ap- 
paratus let  us  endeavor  to  describe  the  manner  of  conducting  the 
experiments. 

Method  of  Experimentation. 

The  oxygen  pipette  being  filled  under  the  atmospheric  pressure 
H  and  a  temperature  t  let  V  represent  the  capacity  in  litres  of  the 
pipette  between  the  upper  and  lower  marks  and/  the  pressure  of 
the  aqueous  vapor  abandoned  to  the  oxygen  by  the  solution  of  cal- 
cium chloride,  then  the  weight  W  of  the  oxygen  delivered  to  the 
bell-jar  supposing  the  pipette  to  be  emptied  to  the  lower  mark,^  will 
be  given  by  the  equation 

^  In  order  to  be  able,  if  necessary,  to  stop  ihe  experiment  at  any  moment  the 
pipette  was  graduated  in  litres  and  demilitres  Owing,  however,  to  the  uncer- 
tainty as  to  the  accuracy  of  the  graduation  incidental  to  the  globular  form  and 
large  size  of  the  pipette  it  is  undesirable  to  terminate  the  experiment  before  the 
pipette  has  emptied  itself  to  the  upper  mark. 
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The  pressure  of  llie  vapor  from  the  cftl<.'ium  chloride  sulution  to 
be  ()e<Iurtcd  from  the  barometric  pressure,  was  accepted  by  the  nu- 
thors  ail  being  from  047  to  Ooo  of  the  pressure  of  atjueoiis  vajMtr  at 
corresponding  temperatnrea  according  an  the  teiuperutnres  of  the 
oxvgen  varied  from  1<>°  C  to  '21°  C,  the  experiments  being  made  in 
winter  ur  iiumnier. 

The  pi|>ettes  for  abwrbing  the  carlun  dioxide  are  now  weighed 
and  then  filled  with  a  solution  of  caustic  pota^ih  ur  itoda  and  then 
again  weighed,  the  ditTerence  giving  the  weight  of  (he  solution,  the 
amount  of  carbon  dioxide  pretient  in  the  soda  having  been  previon^ly 
deterniined  by  analysis,  the  metho<l  of  which  will  l>e  ilcsi'ribed  pres- 
ently. The  animal  it  now  introduced,  with  food  and  drink  if 
Deceasary,  into  the  bell-jar,  the  walls  of  which  have  l>ecn  previuni'ly 
moistened.  In  order  to  maintain  the  temperature  of  the  water  i>ur- 
rounding  the  bell-Jar  as  constant  as  ]>os!<ihtc,  the  cx|)eriment  shotihl 
begin  with  the  lemi>eralure  of  the  water  a  little  higher  than  that  of 
the  surrounding  atmosphere,  the  heat  given  olThy  the  animal  com]ien- 
sating  for  that  given  off  by  the  wat4.'r.  The  lid  closing  the  inferior 
o])eiiing  of  the  jar  is -now  eerewc<J  up  and  the  twivway  stop  cocks  no 
turned  that  the  interior  of  the  l>en-jur  is  put  in  communication  with 
the  interior  of  the  oxygen  pi[>ette  through  the  intermediation  of  the 
flask  I'  but  cut  olf  from  the  atmosphere,  and  the  carlwn  dioxide  pip- 
ettes put  in  motion  through  the  descent  of  the  weight.  Let  iis 
BupiHi^-  that  the  respiration  of  the  animal  consists  simply  in  the  con- 
sumption of  oxygen  and  production  of  carlHm  dioxide.  Itis  evident 
[hat  in  pn>j>ortiiin  oit  the  oxygen  of  the  chamlier  iii  consumed  br  the 
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atmosphere.  This  successive  addition  of  the  solution  of  calcium 
chloride  is  accomplished  by  putting  the  tube  of  the  oxygen  pip- 
ette in  communication  with  the  reservoir  G  containing  a  con- 
centrated solution  of  calcium  chloride,  the  level  of  which  is  main- 
tained very  nearly  constant  by  means  of  the  three  glass  flasks  1,  2, 
3  filled  with  the  same  solution  and  which  empty  themselves  success- 
ively as  the  level  of  the  fluid  in  the  reservoir  falls,  the  flasks  differing 
slightly  from  each  other  in  the  length  of  their  necks.  In  proportion  as 
the  oxygen  in  the  pipette  becomes  rarefied  the  liquid  column  in  the 
tube  falls  and  the  elastic  force  of  the  air  in  the  tube  diminishes,  the 
consequence  of  which  is  that  the  solution  of  calcium  chloride  flows 
from  the  reservoir  into  the  tube  and  thence  into  the  pipette.  Never- 
theless the  elastic  force  in  the  chamber  does  not  remain  constant 
during  the  time  that  the  pipette  furnishes  oxygen.  It  diminishes  in 
proportion  as  the  pipette  becomes  filled  with  the  solution  of  calcium 
chloride,  that  is  if  such  solution  was  at  the  same  level  in  the  tube  and 
the  pipette  at  the  moment  that  the  former  was  cemented  to  the  tube 
leading  from  the  reservoir,  the  pressure  of  the  air  within  opposing 
the  flow  from  the  reservoir^  As  a  matter  of  fact,  however,  the  vari- 
ations due  to  the  cause  just  mentioned  may  be  restricted  to  very 
narrow  limits  by  simply  raising  the  level  of  the  solution  in  the  tube 
a  few  inches  higher  than  that  of  the  solution  in  the  pipette  before 
joining  the  tube  to  that  leading  from  the  reservoir.  By  so  do- 
ing an  excess  of  pressure  of  the  gas  within  the  chamber  of  about  1 
centimeter  is  maintained  which  is  of  advantage  in  compensating  for 
the  small  amount  of  carbon  dioxide  1  to  2  per  cent  always  present 
in  the  chamber  notwithstanding  the  constant  play  of  the  pipettes  for 
the  absorption  of  the  latter.  It  should  be  mentioned,  however,  in  this 
connection  that  absolute  constancy  of  pressure  can  not  be  main- 
tained since  variations  in  barometric  pressure  modify  that  of  the 
gas  within  the  chamber.  Towards  the  end  of  the  experiment,  when 
there  only  remains  about  300  cubic  centimeters  of  oxygen  in  the  pip- 
ette, the  tubes  are  disconnected  and  the  solution  of  calcium  chloride 
poured  into  the  tube  until  the  solution  in  the  pipette  rises  to  the 
level  of  the  upper  mark  when  the  stop  cock  on  the  tube  is  turned 
off.  By  this  time  there  is  an  excess  of  pressure  within  the  chamber 
of  about  2  to  3  per  cent  and  while  the  oxygen  corresponding  to  this  ex- 


*  That  such  is  the  case  is  shown  by  disconnecting  the  tubes  for  a  moment 
after  the  flow  from  the  reservoir  has  ceased,  for  in  connecting  them  again  the 
flow  at  once  begins. 
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cesB  U  consutiied  bv  the  animal,  plenty  of  time  is  ajfurded  fur  making 
the  temperature  of  the  water  ami  therefore  of  the  chamber  the  aame 
as  at  the  be^nning.  By  observing  the  fall  of  the  mercury  In  the 
gau^  the  requisite  number  of  millimetree  of  mercury  is  obtained 
which,  if  added  to  or  subtracted  from  the  observed  barometric  pres- 
sure, makes  the  final  equal  to  the  initial  pressure.' 

DurJDg  this  time  also  asampleof  thegasof  the  chamber  isdrawn 
off  for  analysis. 

In  order  to  draw  off  a  sample  of  gas  from  the  chamber  for  analy- 
sis the  tube  already  referred  to  as  being  given  off  from  the  tulie 
T  is  put  in  communication  with  the  large  mercurial  manometer. 
In  this  case  as  the  mercury  flows  out  the  gas  Hows  into  (he  manometer 
whence,  as  will  )>e  jtresentiy  desrrilted,  it  is  transferred  fur  analysis  ti> 
the  Hem)>el  burettes.  It  ik  indispensable  that  the  sample  of  gas 
should  be  drawn  from  the  chaml>er  as  the  pipette  R  ascends,  inas- 
much as  at  that  moment  the  gas  of  the  chamber  loade«l  with  carbon  di- 
oxide passes  into  that  pipette  and  consequently  into  the  manometer. 
If  the  sample  was  drawn  as  the  pipette  dcscenils,  the  gas  so  obtained 
being  freed  of  its  carl>ou<lioxiile  would  not  represent  the  composition 
of  the  gas  within  the  chamltcr.  The  sample  of  gas  having  l>een 
drawn  from  the  chamlter  at  the  moment  that  the  pressure  of  the  gas 
wa*  the  same  as  at  the  Iwginning  of  cx|ierimenl  the  movement  of 
the  pipettes  for  the  abwjrpticn  of  the  oarbon  dioxide  is  HtopiJed. 
The  animal  is  removed  and  weighed  together  with  AmkI  anil  eicrcla 
and  tlie  pipettes  at  once  also  weighed.  The  increase  in  weight  of 
the  pifiettes  at  the  end  of  the  GX[)erinieDt  as  com|iared  with  their 
weight  at  the  Iteginning  represents  both  the  carbon  dioxide  alisorlx-d 
and  the  hygromeiric  water  fixed  by  the  concentraIe<l  solution  of 
soda.     The  weight  of  the  carlxtii  ilioxide  contained  in  the  solution 
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ber  will  give  the  total  weight  of  the  carbon  dioxide  produced  by  the 
animal.     It  is  evident  if  during  the  experiment,  oxygen  has  only 
been  consumed  and  carbon  dioxide  only  produced,  the  latter  being  as 
rapidly  absorbed  as  produced,  that  the  composition  of  the  gas  of  the 
chamber  will  be  the  same  at  the  end  as  at  the  beginning  of  the  ex- 
periment.    That  the  gas  of  the  chamber  during  the  experiment  does 
not  differ  to  any  great  extent  from  that  of  the  atmosphere  is  shown 
not  only  by  the  analysis  of  the  air  but  from  the  fact  that  the  ani- 
mals do  not  experience  any  discomfort  even  after  a  much  longer  so- 
journ in  the  chamber  than  that  to  which  they  were  subjected  in  the 
experiments  by  the  authors.     It  should  be  added  in  this  connection 
that  the  air  of  the  chamber  is  neither  altered  by  the  food  nor  ex- 
creta of  the  animal.     Let  us  consider  now  the  data  at  our  disposal 
by  means  of  which  the  composition  of  the  air  of  the  chamber  at  the 
beginning  and  end  of  the  experiment  can  be  determined.     The  vol- 
ume of  air  at  the  beginning  of  the  experiment  is  equal  to  that  which 
is  contained  in  the  chamber,  in  the  pipettes  for  the  absorbing  of  the 
carbon  dioxide,  and  in  the  connecting  tubes  less  the  volume  of  air 
displaced  by  the  animal  and  food  which  are  introduced  into  the 
the  chamber.     The  determination  of  both  the  latter  volumes  when 
the  density  of  the  food  can  not  be  determined,  can  only  be  made  ap- 
proximately but  in  taking  it  as  equal  to  the  volume  of  air  displaced 
by  an  equal  weight  of  water  the  error  committed  can  be  but  slight. 
This  is  equally  true  at  the  end  of  the  experiment,  for  apart  from  the 
oxygen  consumed  and  carbon  dioxide  produced  and  nitrogen  present 
being  in  relatively  large  quantities  it  must  be  remembered  that  by 
far  the  greatest  part  of  the  food  consumed  is  still  present  either 
within  the  animal  or  in  its  excreta.     Indeed  the  only  part  of  the 
food  actually  disappearing  and  which  diminishes  its  volume  is  that 
entering  into  the  formation  of  the  carbon  dioxide  and  which  must  in 
any  case  occupy  less  volume  than  the  water  having  the  same  weight 
as  the  carbon  dioxide  produced.     Let  V  represent  the  volume  in  li- 
tres of  the  air  of  the  chamber  on  the  supposition  that  the  animal  has 
just  been  enclosed  within  the  latter,  H  the  elastic  force  of  that  air, 
at  its  temperature,  f  the  pressure  of  the  aqueous  vapor  at  that  tem- 
perature to  be  deducted  from  H,  it  acting  in  opposition  to  it,  then 
the  weight  of  the  oxygen  and  nitrogen  that  the  chamber  contains  at 
the  beginning  of  the  experiment  can  be  determined  by  substituting 
in  the  following  equations 
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the  valucK  uf  V,  H,  t  and  f  olitftimtl  by  obaervntion ;  0-209.')  and 
0'790o  representing  the  anionnts  of  oxygen  uni!  nitnigen  per  volnme 
in  1(»  volumes  of  air  and  l-'4298  «nd  1-2.5C2  the  weight  of  a  li- 
tre of  oxygen  and  nitn)gen  r<-!)|)ectively  at  Ktandard  prewnre  and  teni- 
|>erHtnre.  At  tlie  end  of  the  exi>eriment  H.  t  and  f  heing  mn<lc  the 
same  wi  at  the  iM^iining.  the  total  vohinie  of  air  then  within  the 
chanilter  will  \m:  unchanged  itst  comiHRiition  having  Itoen  modifitHl  by 
the  nniiinnt  of  carlwn  dioxide  or  other  gnifn  pnxlneed  and  remain' 
ing  in  the  ehanil>er.  The  weight  of  carbon  dioxide  oxygen  am)  ni- 
trogen or  other  ga»e»  premnt  in  the  chamber  at  the  enil  of  the  ex- 
{lerimenl  is  then  determine<l  by  niiiiti|>lying  the  weight  of  the  ga«eH 
obtaiiiet!  from  the  isuinpte  of  gai«  drawn  from  the  chamber  by  the  ra- 
tio of  the  volume  of  air  of  the  ehnmlMT  V  to  that  of  the  twrnple  v. 
Let  ua  fupiMNie  that  C,  O  and  N  re[irt«ent  the  weight  of  the  carbon 
dioxide  oxygen  anil  nitrogen  in  the  sample  of  air  dntwn  from  the 
chanil>er  and  that  \  M;  then  CM.  OM  and  NM  will  l>c  the  weight 
ofthecarbon  dioxide,  oxygon  and  nitrogen  in  the  chamber  at  the  end 
of  the  experiment.  The  weight  of  the  carlran  dioxi<le  preoent  in  the 
chamlK-r  nuiiit  Ik-  aildetl  as  already  mentioned  to  that  obtaine<l  frum  t he 
pi{)ettei'  to  obtain  the  total  amount  of  earlHni  dioxide  produced  while 
the  weight  of  ihc  oxygi'u  remaining  in  the  cbumber  miit<t  l>e  de- 
ducted from  the  nnu  of  the  weight  of  <ixygen  |>resent  in  the  cham- 
Wr  at  the  li«*ginning  of  the  ex|>erini<'nt  and  ibiit  delivcrei]  to  the 
.bawW-r  iluring  tbe  ex[»ivrimein  toolitnirithvUttHl  wciyhl  of  oxypfn 
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was  assentially  that  recommended  by  Regnault.  It  depends  upon 
the  decomposition  of  the  sodium  carbonate  in  the  solution  through 
the  addition  of  sulphuric  acid  and  the  reabsorbing  of  the  carbon  di- 
oxide so  set  free  by  passing  the  latter  through  bulbs,  etc.  containing 
soda,  the  increase  in  the  weight  of  the  bulbs  giving  the  weight  of 
the  carbon  dioxide  absorbed.  The  apparatus  represented  in  F  Plate 
II  consists  of  a  litre  flask  B  into  which  is  poured  a  sample  of  the 
soda  solution  from  the  pipettes  to  be  analyzed.  Through  the  cork 
closing  the  flask  pass  three  tubes,  the  first  tube  communicates  with 
the  U  shaped  tube  A  containing  soda  and  pumice  stone  for  the  ab- 
sorption of  the  carbon  dioxide  in  the  air  that  passes  through  the  ap- 
paratus at  the  end  of  the  experiment.  The  second  tube  serves  for 
the  introduction  of  the  sulphuric  acid  which  should  be  a  little  less  dense 
than  the  alkaline  solution  and  added  gradually  to  the  latter,  the 
mixture  being  slowly  heated  by  gas  jets  to  boiling.  The  third  tube 
communicates  with  the  narrow  flask  C  containing  concentrated  sul- 
phuric acid,  the  latter  communicating  in  turn  with  the  tube  D 
containing  pumice  stone  and  sulphuric  acid  for  drying  the  air  and 
through  which  the  carbon  dioxide  developed  passes  on  its  way  to 
the  Liebig  bulbs  E  containing  a  concentrated  soluti(m  of  soda  and 
the  tube  F  containing  pumice  stone  and  small  pieces  of  caustic 
soda.  The  remaining  tubes  G  and  H  contain  pumice  stone  and 
concentrated  sulphuric  acid.  The  increase  in  weight  of  the  three 
tubes  E  F  and  G  at  the  end  of  the  experiment,  the  tubes  having 
been  previously  weighed  at  the  beginning,  gives  the  weight  of  the 
carbon  dioxide  absorbed.  To  ensure  accuracy  in  the  weighing  of 
the  tubes  E,  F,  G  three  similar  tubes  disposed  in  the  same  manner 
and  displacing  an  equal  volume  of  air  should  be  used  as  counter 
weights. 

The  tube  H  containing  pumice  stone  and  sulphuric  acid  serves 
to  prevent  the  moist  air  depositing  water  in  the  tube  G.  Finally 
by  means  of  the  aspirating  jar  I  a  current  of  air  is  made  to  pass 
through  the  apparatus  and  of  so  carrying  the  last  traces  of  carbon 
dioxide  to  the  soda  solution  absorbing  it.  In  order  to  maintain  the 
tubes  firmly  bound  together  and  to  facilitate  their  connection 
and  disconnection  they  are  all  clamped  to  a  solid  wooden  frame- 
work by  means  of  which  they  can  all  be  removed  together  and  in 
position  when  desirable.  The  weight  of  the  carbon  dioxide  pre- 
viously existing  in  the  soda  solution  placed  in  the  pij)ett€s  at  the 
beginning  of  the  experiment  for  absorption  of  the  carbon  dioxide 
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produced  by  the  animal  is  determined  by  means  of  the  same  appara- 
tus and  must  of  course  be  deducted  from  the  weight  of  the  carbon 
dioxide  absorbed,  present  in  the  soda  solution  at  the  end  of  the  ex- 
periment. 

It  has  already  been  mentioned,  that  by  means  of  the  accessory 
tube  T  PI.  I  given  off  by  the  tube  leading  from  the  chamber,  to  the 
carbon  dioxide  ptpett«  R,  that  a  sample  of  gas  can  be  drawn  into- 
the  large  mercurial  manometer.  By  so  turning  its  three-way  stop- 
cock, as  to  let  the  mercury  flow  out,  the  sample  ao  obtained  is  after- 
wards driven  over  to  the  absorbing  or  explosion  apparatus  for  aual- 
ysifl.  This  is  accomplished  by  pouring  mercury  into  the  limb  of 
the  manometer  opposite  that  containing  the  sample,  the  three-way 
stop  cock  beiug  so  turned  as  to  put  both  limbs  in  communication 
and  then  of  retransferring  to  the  manometer  for  determination  of 
volume  of  gases  absorbed.  The  method  made  use  of  by  the  authors, 
however,  in  order  to  expedite  the  analysis  is  to  draw  the  sample  of 
gas  from  the  chamber  directly  into  a  Hempel  graduated  burette  B' 
filled  with  mercury,  the  latter,  Plate  II!,  Fig.  1,  flowing  out  of  the 
burette  as  the  mercurial  reservoir  A  with  which  the  burette  com- 
municates is  lowered  by  means  of  the  wheel  work  C  attached  to  the 
solid  wooden  frame  fastened  to  the  table.  The  sample  of  gas  so  ob- 
tained reduced  to  standard  temperature  and  pressure  is  then  driven 
out  of  the  burette  B  by  elevating  the  mercurial  reservoir  into  a 
Hempel  pipettte  F  containing  a  concentrated  solution  of  ^da  and 
after  remaining  there  long  enough  for  the  absorption  of  any  carbon 
dioxide  pre-sent  Ja  driven  biick  into  the  graduiit^d  burette  bv 
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usually  such  as  it  ought  to  be  on  the  supposition  that  it  was  nitrogen, 
and  as  can  be  shown  experimentally  by  transferring  the  gas  to  the 
Explosion  Apparatus  Plate  III,  Fig.  2.  The  connection  with  the 
burette  containing  the  gas  is  made  with  that  limb  of  the  apparatus 
A  which  has  been  previously  filled  with  a  solution  of  soda  the  latter 
being  forced  up  by  the  mouth  applied  at  the  end  of  the  other  limb  F 
and  the  latter  then  clamped.  A  known  volume  of  oxygen  being  then 
introduced,  and  a  sufficient  volume  of  detonating  gas  developed  elec- 
troly tically  by  means  of  three  Daniell  cells  connected  with  the  plati- 
num plates,  through  the  binding  screws  H  H  the  gaseous  mixture  is 
exploded  by  connecting  a  Ruhmkorff  apparatus  with  the  platinum 
terminals  G  G.  The  fact  of  there  being  no  diminution  in  the  volume 
of  the  residual  air  as  ascertained  by  transferring  the  gas  back  to  the 
graduated  burette  proves  the  absence  of  at  least  hydrogen,  heavy  car- 
buretted  hydrogen,  C,  H4  and  light  carburetted  hydrogen  or  marsh 
gas,  C  H4  the  gases  which  are  the  most  likely  to  be  present,  the  two 
former  coming  from  the  rectum  of  the  animal  the  latter  from  its 
food.  That  there  is  no  free  hydrogen'  is  further  shown  in  the  absence 
of  absorption  on  passing  the  residual  gas  through  palladium.  The 
following  tabulated  actual  experiment  will  serve  to  illustrate  the  gen- 
eral method  and  order  of  experimentation. 

Experiment  No,  17. 

Oct.  2dth,  8.45  P.  M, 

2  Pigeons. 

BEGINNING  OF  EXPERIMENT. 


Weight  of  animal     . 

0""-567 

"     "  food 

O-^'OOO 

Barometer 

748""- 

Temp,  of  Chamber  . 

18°C 

Pressure  of  Aq.  Vap. 

15°-35 

Vol.  of  Gas  of  Chamber 

LIT.                    748—15-35              lit. 

at  standard  temp, 
and  pressure 

A7*R       O-'SfiT                                                            i^'^^ 

760  (1+00367-18) 

^  Were  these  gases  present  in  the  residual  air  then  after  explosion  with, 
oxygen  water  and  carbon  dioxide  would  \>e  formed  and  retained  in  the  pipette  the 
volume  of  the  gas  being  consequently  diminished.  It  should  be  mentioned,  how- 
ever, in  this  connection  that  it  is  extremely  difficult  whatever  the  kind  of  apparatus 
used,  to  determine  such  very  small  volumes  of  hydrogen  or  carburetted  hydrogen 
or  marsh  gas  as  are  likely  to  be  present  in  the  sample  of  gas  drawn  from  the  cham- 
ber for  analysis  and  in  neglecting  to  take  these  gases  into  account  no  very  sensible 
error,  at  least  in  most  instances,  will  be  introduced  into  the  result. 
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Weight  of 

Oxy^n  iu    =  0-2095  1-4298  gr.  42-').3 

Chaoiber. 

W^-ight  of 

Nitmgeii  in  --^  0-7905  12562  gr.  4253 

Chainlier 

Teni|>.  of  Oxygen  in  Pipette 

I'rciwiire  of  Aq.  Vap.  abaiid.  by  Calcium  Chloride  sol.     . 

Weight  of  748— 7-67 

Oiv^eniii    --  1-4298  gr.  19-440  

Pipette.  760  (H-()03671») 
Weight  of  Pipettes  aod  Soda  sol. 


[IHfll. 

URAMMRS. 

=  12-7S!I 


19" 
■"679 


"         Buda  so),  or  difference 
Sample  i>f  Soda  sol.  analyzed  =  140- 
Weight  uf  (ulm  at  end    . 

beginning     . 

Carlton  dioxide  alisorlwd  or  difference 
Curbiiii  dioxide  in  Soda  sol.  uaed 

Em)  op  Experiment. 
Dnration  of  experiment 
Weight  uf  animal  .... 

excreta  .... 


"6H.30<>I) 
6M«-IK)0 


2W-35 
257-50 


21  hours. 

=        0-5'>9 

0-0.18 
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Pressure  of  aq.  vapor 15*°"°'8 

Vol.  of  sample  of  gas  at  observed  temp,  and  press.         =         71  cc 
Vol.  of  sample  reduced  to  stand. 

temp,  and  press,  before  absorp-  -^    65*32  cc 

tion  of  carbon  dioxide. 
Vol.  of  sample  after  absorption- 

of  carbon  dioxide.  =     64*40  cc 


Carbon  dioxide  absorbed.  =     00*92  cc 

Vol.  of  sample  after  absorption 

of  Oxygen.  =     51*71  cc 

Oxygen  absorbed.  =     12*69  cc 

Composition  of  Gas  of  Chamber. 
Volume  of  Gas  of  chamber.  42530 


651 


Volume  t)f  Gas  of  sample.  65*32 

lit.  grammes. 

0-92  651  =    0*6  1*966  =    1*179  =  Carbon  dioxide.  ^ 
12-69  651  =    8*2  1*429  =  11*789  =  Oxygen.  h     .     \ 

51*71  651  =-:  33-6  1*256  =  42*238  =  Nitrogen.  J   ^^^^^^  - 

Composition  per  volume.  Composition  per  cent. 

Carbon  dioxide.        0*60  1*4 

Oxygen.  8*25  19*5. 

Nitrogen.  33*62  79*1 

42*47  ^    100*0 

grammes. 
Weight  of  Oxygen  delivered  to  chamber  from  Pipette  =      25*297 

in  chamber  at  beginning  of  exp,        =       12*739 


«  « 


« 
« 


"    available  =      38*036 

"     in  chamber  at  end  of  exp.  =       11*789 


consumed  by  animal  =       26*247 

"     per  hour  =         1*249 

"  "  **         "       "      "     "  per  kilo.  =        2*202 

Pipettes  and  Soda>l.  =  7712*000 

"  "  =  6238*000 


t( 


Soda  sol.  or  difference  =  1474000 
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Weight  of  Baniple  of  Soda  sol.  aDftlyzed        140  cc 

Tubes  at  end  —  2o7-72 

"                 "      at  beginning  =  2o4'20 

Carbon  ijioxide  absorbed  or  difference  ~  0035O 

1474  gr.  of  Sodft  m>I.  at  end  contained  Carbon  dioxide  —  37060 

1445     "            "      atlH-g.        "                   •■  =  H-770 

Carbon  dioxide  pruduced  hy  animal  =;  2K-2HO 

"           "      absorbedby  Soda  sol.  rem.  in  chamber  — :  1179 

Total  CO,  produced  by  animal  =  20459 

Weigbt  of  Oxygen  in  Carbon  dioxide  produced  —  21*424 

Wc^ht  oUyxjgro  in  Carbon  dioxide  pioduccd  31 '424 


Weighi  of  Oxygen  con>unicil  :M  247 

Weight  of  Nitrvgcn  in  chamber  at  beginning  42*22 

at  end  =-        4220 

0002 
W,  of  CO,  produced  by  animal  per  hour  ^        1-402 

W.  of  IX>,  producer]  per  hour  per  kil.  of  animal  =-        2'472 

In  order  to  t«»it  the  accuracy  of  the  method  of  experimentation 
ju»t  dexcribed  by  control  ex|ierimenifi  the  authors  burned  within  the 
chamber  a  given  weight  of  stearic  acid.  6"-7  of  otearic  arid  (C„ 
Ha  O,)  when  burned  ehould  theoretically  prmluce  18*9  pr.  CY>r 
When  burned  in  the  chanilwr  of  the  respiratory  apparatus,  that 
amount  uf  alearic  acid  actually  produced  18'5  gr.  of  CO|.  The  ion 
0*'4  CO,  or  21,  [»*■.  was  not,  therefore,  greater  than  what  might 
been  have  anticipated. 
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Experiment  No,  1. 

Jan,  15th, 

Rabbit. 

Weight  of  animal 

Weight  of  food 

Duration  of  experiment  

Difference  between  the  initial  and  final  temperature 

of  the  gas  of  the  chamber  .... 

Difference  between  the  initial  and  final  pressure  of 

the  gas  of  the  chamber  .... 

Composition  of  gas  of  chamber  at  the 

end  of  the  experiment 
Carbon  dioxide  0*807  Carbon  dioxide 

Oxygen  7*331  Oxygen 

Nitrogen  33*737  Nitrogen 


2*»*-5 

Q.kll.Q 

7  hours,  day. 
+0^*5  C. 

1  .mm.rv 

Composition 

per  cent 
2-00 

18*00 

80*00 


41-875 


Weight  of  oxygen  consumed             .... 
Weight  of  carbon  dioxide  produced 
Weight  of  oxygen  contained  in  the  carbon  dioxide 
Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 
of  the  oxygen  consumed            .... 
Weight  of  oxygen  consumed  per  hour 
Weight  of  oxygen  consumed  per  hour  per   kilo- 
gramme of  animal  

Weight  of  carbon  dioxide  produced  per  hour 
Weight  of  carbon  dioxide  produced  per  hour  per 
kilogramme  of  animal  .... 


100*00 

GRAMMES. 

15-994 
19-762 
14*372 


0-898 
2*284 

0-913 
2-823 

1-129 


Experiment  No,  2. 

Jan.  20th. 

Rabbit. 

Weight  of  animal 2."H 

Weight  of  food,  turnips  0.*"  4 

Duration  of  experiment  .         .         .        12  hrs.  45  min.  night. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber  .         .         .  +0^*5 
Difference  between  the  final  and  initial  pressure 

of  the  gas  of  the  chamber  ....  -f6 


mm. 


30 


PROCEBDINOe  OP  THE  A 


[1891. 
Compoeitiun 


Con)])oeitioo  of  gat  of  chamber  at  the 

end  nf  the  experiment :  per  cent : 

Carbon  dioxide                 0*649               Carbon  dioxide  1'6 

Oiygen                             ""SS                Oxygen  1 9-0 

Nilmgen                         32-333                NitroRen  79-4 

40-737  100-0 

URAMHGB. 

Weight  of  oxygen  consumed 31-53 

Weight  of  cflrboQ  dioxide  produced  35-26 
Weight  of  oxygen  contained  in  the  carbon  dioxide  25*65 
Ratio  between  the  weight  of  the  oxygen  coDtained 
in  the  carbon  dioxide  produced,  and  the  weight 
of  the  oxygen  consumed            ....  O-SI 
Weight  of  oxygen  consumed  per  hour      .  2-48 
Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal             1*03 

Weight  of  carbon  dioxide  produced  per  hour            .  2-76 
Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal 1*15 

Experimeitt  No.  3. 
Jan.  24tk. 
Rabbit. 

Weight  of  animal 2."'-3 

Weight  of  food 0."N) 

I>nration  of  experiment 7'5  bn.,  day. 

Difference  between  the  initial  and  final  temperature 

of  the  gas  of  the  chamber           ....  0°'5  C. 
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Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced^  and  the  weight 
of  the  oxygen  consumed            ....  0*844 
Weight  of  oxygen  consumed  per  hour      .         .        .  1*229 
Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal 0*534 

Weight  of  carbon  dioxide  produced  per  hour  1*427 

Weight  of  carbon  dioxide  produced  per  hour  per 

per  kilogramme  of  animal  ....  0*620 

Experiment  No.  4. 
Feb.  Srd. 
Rabbit. 

Weight  of  animal 2*""  6 

Weight  of  food 0*""- 

Duration  of  experiment 7*5  hrs.,  day. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber           .        .         .  H-2°C. 
Difference  between  the  initial  and  final  pressure 

of  the  gas  of  the  chamber          ....  1*"'"8 

Composition  of  gas  of  chamber  at  the  Composition 

end  of  the  experiment :  per  cent : 

Carbon  dioxide                 0*983                Carbon  dioxide  2*3 

Oxygen                              7*244                Oxygen  17*3 

Nitrogen                          33*787                Nitrogen  8004 


42*014  100*00 

GRAMMES. 

Weight  of  oxygen  consumed 15*00 

Weight  of  carbon  dioxide  produced          .         .         .  19*80 

Weight  of  oxygen  contained  in  the  carbon  dioxide  14*40 
Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 

of  the  oxygen  consumed 0*96 

Weight  of  oxygen  consumed  per  hour      .         .         .  2*00 
Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal 0*70 

Weight  of  carbon  dioxide  produced  per  hour           .  2*64 
Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal 1*01 
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Experiment  No.  5. 
Feb.  5(A. 
Rabbit. 

Weiphi  of  animal 2^3 

Weight  of  food,  turnips             O"**^ 

Duration  of  ex|>crin)ent            11  boura,  daj. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber  +1"  C 
DifTcrence  between  the  initial  and  finaJ  preaaure  of 

the  pas  of  the  chanilier +4""^4 

Con)|>osition  of  gas  of  chamber  at  the  CompoaitioD 

end  of  the  eii^riment  per  ceot 

C'arlran  dioxide                 1*886               Carbon  dioxide  2'1 

Oxygen                             7  763                Oxygen  18-7 

Nitrogen                         32-85.f                Nitrogen  79-2 

41-602  100« 

ORAMMFS. 

Wei^iht  of  oxyg:en  consumed 22-534 

Weight  of  carbon  dioxide  piwiiiced                    .  28-132 

Weight  of  oxy^u  contained  in  the  carbon  dioxide  20-459 

Uatio  between  the  weight  of  the  oxygen  rantainei] 
in  the  carl>on  dioxide  produi-ed,  and  the  weight 

of  the  oxygen  ransnnied              ....  0-9O7 

Weight  of  oxvf^n  connumed  per  hour  2*048 

Weight  of  oxygen  couaunied  per  hour  |ier  kilo- 
gramme of  aninml      ......  0-890 

Weight  of  carlMin  <)ioxide  produced  jHsr  hour  2-557 

Wfight  of  i-arljon  dioxide  pruduciil  jut  Imur  j»er 

iininml  1  III 
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-Composition  of  gas  of  chamber  at  the 

end  of  the  experiment : 
Carbon  dioxide  0'919 

Oxygen  7*849 

Nitrogen  33*963 


Composition 

per  cent : 

Carbon  dioxide  2' 15 

Oxygen  18-37 

Nitrogen  79*48 


42*731  Lit. 


Weight  of  oxygen  consumed     .... 

Weight  of  carbon  dioxide  produced 

Weight  of  oxygen  contained  in  the  carbon  dioxide 

Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 
of  the  oxygen  consumed     .... 

Weight  of  oxygen  consumed  per  hour 

Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal 

Weight  of  carbon  dioxide  produced  per  hour    . 

Weight  of  carbon  dioxide  produced  per  hour  per 
kilogramme  of  animal        .... 


100-00 

GRAMMES. 

18*526 
24-010 
17*470 


0*957 
2058 

0*823 
2*668 

1*067 


Experiment  No.  7. 

Feb,  10th. 

Rabbit. 


Weight  of  animal     . 
Weight  of  food,  turnips 
Duration  of  experiment 


2-">2 

Q.M1.2 

11  hours,  night. 


Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber 
Difference  between  the  initial  and  final   pressure 
of  the  gas  of  the  chamber         .... 
Composition  of  gas  of  chamber  at  the 

end  of  the  experiment : 
Carbon  dioxide  0-823  Carbon  dioxide 

Oxygen  7*279  Oxygen 

Nitrogen  34*956  Nitrogen 


O^C. 


mm. 


+5 

Composition 

per  cent : 

200 

1700 

81*00 


43*058 


Weight  of  oxygen  consumed     . 
Weight  of  carbon  dioxide  produced 


100*00 

GRAMMES. 

20-53 
24-60 


34  PROCEBDIHOS  OF  TBF.  ACADEMY  OF  [1891. 

Weight  of  oxygen  contained  in  the  carbon  dioxide  I  "■90 

Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 
of  the  oxygen  consumed 087 

Weight  of  oxygen  consumed  per  hour  1'86 

Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal     0'84 

Weight  of  carbon  dioxide  produced  per  hour   .  2'23 

Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal 101 

Experiment  ^Vo.  8. 

Feb.  Uih. 

Rabbit. 

Weight  of  animal     ,..,.,.  2'"'-5 

Weight  of  food,  fed  before  experiment 

Duration  of  experiment  ....        1*15  hn.,  night. 

Difference  between  the  initial  and  final  tempera* 

ture  of  the  gas  of  the  chamber  ...  0°  C. 

Difference  between  the  initial  and  final  presBure  of 

the  gas  in  the  chamber +11'~~ 

Composition  of  gas  of  chamber  at  the  Compodition 

end  of  the  experiment :  per  cent : 

Carbon  dioxide  0-889  Carbon  dioxide  200 

Oxygen  7-946  Oxygen  190O 

Nitrogen  .12-91 1  Nitrogen  7a^^0 

41-646  Ittn-OO 

GKAtlMKK. 
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Experiment  No.  9. 

Feb.  ISth. 

Rabbit. 

Weight  of  animal     .        .        .         .        .         .        *  2*^"1 

Weight  of  food,  turnips 0*"*'4 

Duration  of  experiment 12  hrs.,  night. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber          .         .         .  +4°  C. 
Difference  between  the  initial  and  final  pressure  of 

the  gas  of  the  chamber 0*"0 

Composition  of  gas  of  chamber  at  the  Composition 

end  of  the  experiment :  per  cent : 

Carbon  dioxide                  1-230                Carbon  dioxide  S'OOO 

Oxygen                              6*033                Oxygen  14000 

Nitrogen                          34*165                Nitrogen  83*000 

41*428  100*000 

GRAMMES. 

Weight  of  oxygen  consumed 24*396 

Weight  of  carbon  dioxide  produced         .         .          .  29*310 

Weight  of  oxygen  contained  in  the  carbon  dioxide  21*316 
Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxiile  produced,  and  the  weight 

of  the  oxygen  consumed 0*873 

Weight  of  oxygen  consumed  per  hour      .         .        .  2*033 
Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal 0*968 

Weight  of  carbon  dioxide  produced  per  hour    .         .  2*442 
Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal 1*162 

Experiment  No.  10. 

March  11th. 

Rabbit. 

Weight  of  animal 2*""! 

Weight  of  food,  turnips 0**"  4 

Duration  of  experiment   .....  13  hrs.,  night. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber  .         .        .  -fio  c. 
Difference  between  the  initial  and  final  pressure  of 

the  gas  of  the  chamber +l-."'°4 


3<i  pKocEEmxos  or  the  academy  op  [1891. 

Compontion  of  gas  of  chamber  at  the  Composition 

eod  of  the  experiment:  per  cent: 

Carbon  dioiide  0693  Carbon  dioxide  1*6 

Oxygen  6-672  Oxygen  1  S'T 

Nitrogen  35'076  Nitrogen  82" 

42-441 

Weight  of  oxygen  consumed 

Weight  of  carbon  dioxide  produced 

Weight  of  oxygen  contained  in  the  carbon  dioxide 

Ratio  betveen  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 
of  the  oxygen  consumed O^iH 

Weight  of  oxygen  consumed  per  hour      .  2*09 

Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal 0-i»9 

Weight  of  carbon  dioxide  produced  per  hour   .  2't)2 

Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal 1*24 


lOOfl 

ORAHMfat. 


34-12 
24-81 


Erperiment  No.  11. 

Marfh  20th. 

Rabbit. 

Weight  of  animal 2-»"4 

Weight  of  food,  tumip« fr'M 

Duration  of  ex{>eriniciit 13  hro.,  night. 

Diffcrenre  l>otwcen  the  initial  and  final  temjiera- 
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Weight  of  oxygen  contained  in  the  carbon  dioxide  27*242 

Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 

of  the  oxygen  consumed 0*971 

Weight  of  oxygen  consumed  per  hour       .         .        .  2*141 

Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal 0*892 

Weight  of  carbon  dioxide  produced  per  hour   .         .  2*862 

Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal 1*192 

Experiment  No.  12. 

April  2Sth. 

Rabbit. 

Weight  of  animal 2*"' 00 

Weight  of  food,  turnips 0*"42 

Duration  of  experiment 9  hrs.  45  min.,  day. 

Difference  between  the  initial  and  final  tempera- 
ture of  gas  in  the  chamber        .         .        .         .  +5°  C. 
Difference  between  the  initial  and  final  pressure  of 

the  gas  of  the  chamber +3'°'"-5 

Composition  of  gas  of  chamber  at  the  Composition 

end  of  the  experiment :  per  cent : 

Carbon  dioxide                 1*194                Carbon  dioxide  2*85 

Oxygen                              7*688                Oxygen  18*39 

Nitrogen                          32*927                Nitrogen  78*76 

41*809  100-DO 

GRAMMES. 

Weight  of  oxygen  consumed 17*535 

Weight  of  carbon  dioxide  produced           .         .         .  21*878 

Weight  of  oxygen  contained  in  the  carbon  dioxide  15*911 
Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 

of  the  oxygen  consumed 0*907 

Weight  of  oxygen  consumed  per  hour      .         .         .  1*807 
Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal     .        .         .         .         .         .  0*903 

Weight  of  carbon  dioxide  produced  per  hour    .         .  2*254 
Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal 1*127 
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Sxperimenl  Ho.  13. 
May  2nd. 
Kabbit. 

Weight  of  animal l-'^S 

Weight  of  food,  tun)t{» I'"'-13 

Duration  of  ox{>erin)eiit   ....       11  hrs.  45  min.,  ni^ht. 
Difierence  betweea  the  initial  and  final  tempera- 
ture of  the  gag  of  the  chamber           ...  0°  C 
Difference  between  the  initial  and  final  preature  of 

the  gas  of  the  chamber — 10™"- 

Composition  of  gas  of  chamber  at  the  Composition 

end  of  the  experiment'  per  cent : 

Carbon  dioxide                 0567                Carbon  dioxide  140 

Oxygen                             7-479                Oxygen  18-5« 

Nitrogen                         32-228                Nitrogen  80-02 

40-274 

Weight  of  oxygen  consumed 

Weight  of  carbon  ilioxide  pn^duced 

Weight  of  oxygen  contained  in  the  carbon  dioxide 

Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 
of  the  oxygen  consumed 

Weight  of  oxygen  consumed  [>er  hour 

Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme uf  animal     

Weight  of  carbon  dioxide  j>rodueed  per  hour 

Weight  of  carbon  dioxide  j)roduced  jicr  hour  per 
kiliigrauiiiie  of  u 


lOO-OO 

RAMMBS. 

27-228 

39-332 
28-605 


1-050 
2-326 
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Composition  of  gas  of  chamber  at  the 

end  of  the  experiment : 
Carbon  dioxide  0'855 

Oxygen  8422 

Nitrogen  33-117 


Composition 

per  cent  ; 

Carbon  dioxide  2*10 

Oxygen  19*80 

Nitrogen  78-10 


42-394 


Weight  of  oxygen  consumed     .         .         . 

Weight  of  carbon  dioxide  produced 

Weight  of  oxygen  contained  in  the  carbon  dioxide 

Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 
of  the  oxygen  consumed    .... 

Weight  of  oxygen  consumed  per  hour 

Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal 

Weight  of  carbon  dioxide  produced  per  hour  . 

Weight  of  carbon  dioxide  produced  per  hour  per 
kilogramme  of  animal       .... 


100-00 

GRAMMES. 

13-47 

16-389 

11-919 


0-884 
2-694 

1-347 
3-277 

1-638 


Experiment  No,  15. 

April  Srd, 

Monkey,  Cebus  capucinus. 

Weight  of  animal l-"*-50 

Weight  of  food,  sweet  potatoes         ....  0-''*'*158 

Duration  of  experiment  ....  6  hrs.  20  min.,  day. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber 
Difference  between  the  initial  and  final  pressure  of 

the  gas  of  the  chamber 

Composition  of  gas  of  chamber  at  the 

end  of  the  experiment : 
Carbon  dioxide  0*418  Carbon  dioxide 

Oxygen  8-759  Oxygen 


+3°C. 


nin. 


+  1 

Composition 
per  cent : 
0-98 
20-61 


Nitrogen 


33-324 


42-501 


Nitrogen 


Weight  of  oxygen  consumed     . 
Weight  of  carbon  dioxide  produced 


78-41 

10000 

grammes. 

14-31 

18-73 
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Weight  of  oxygen  contained  in  the  carbon  dioxide  13*62 

Ratio  between  the  weight  of  the  oxygen  ooatained 
in  the  carbon  dioxide  produced,  and  the  weight 

of  the  oxygen  coDsumed 0*95 

Weight  of  oxygen  consumed  per  hour       .        .  227 

Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal     I'.jl 

Weighs  of  carbon  dioxide  produced  per  hour   .        .  2*97 

Weight  of  carlmn  dioxide  product  per  hour  per 

kilogramme  of  animal I'SI 

Experiment  Ab.  16, 
May  -iGth. 
2  PntEONC 

Weight  of  animals 0""'o7O 

Weight  of  food,  corn 0-'"-lHO 

Duration  of  exgwriment   ....         13  hrs.  15  min.,  day. 
Difference  between  the  initial  and  final  lemjwra- 

ture  of  the  gas  of  the  clianil>er  +0°"5  C. 
Diflereiice  l^etween  the  initial  and  linnl  preiwure  of 

thegaa  of  the  chamlx^r +I9-"^00 

('oni{H>sition  of  gas  of  chaml>er  at  the  Cotn[>o«itioD 

end  of  the  experiment:  per  cent : 

Carlwn  dioxide                  O'tiSO                 CarUm  dioxide  1-42 

Oxygen                                !)-447                 Oxygen  2137 

Sitnigcn                         ''U'l-'U                Nitrogen  TT-Jl 

44-208  100-00 

ORAH.MtX. 

Weight  of  oxygen  coniiunied 2(>'6M04 
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Experiment  No,  17. 

Oct  29th. 

2  Pigeons. 

Weight  of  animal O-^'-SGT 

Weight  of  food O-^'O 

Duration  of  experiment 21  hrs. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber           ...  0°0 
Difference  between  the  initial  and  final  pressure  of 

the  gas  of  the  chamber O^^O 

Composition  of  gas  of  chamber  at  the  Composition 

end  of  the  experiment :  per  cent : 

Carbon  dioxide                   0*60                Carbon  dioxide  1*4 

Oxygen                                8*25                Oxygen  19*5 

Nitrogen                            33-62                Nitrogen  791 

42-47  100-0 

GRAMMES. 

Weight  of  oxygen  consumed 26-247 

Weight  of  carbon  dioxide  produced          .         .        .  29-459 

Weight  of  oxygen  contained  in  the  carbon  dioxide  21-424 
Ratio  between  the  weight  of  the  oxygen  contained 
in  the  carbon  dioxide  produced,  and  the  weight 

of  the  oxygen  consumed     .         .         .         ...  0"816 

Weight  of  oxygen  consumed  per  hour       .        .         .  1*249 
Weight  of  oxygen  consumed  per  hour  per  kilo- 
gramme of  animal 2-202 

Weight  of  carbon  dioxide  produced  per  hour   .        .  1*402 
Weight  of  carbon  dioxide  produced  per  hour  per 

kilogramme  of  animal 2*472 

Experiment  No.  18. 

April  1th. 

Turtle,  Pseudemys  Mobilensis. 

Weight  of  animal l-^'T 

Weight  of  food,  sweet  potato O'^'-l 

Duration  of  experiment 96  hours. 

Difference  between  the  initial  and  final  tempera- 
ture of  the  gas  of  the  chamber  ...  0*°  C. 
Difference  between  the  initial  and  final  pressure  of 

the  gas  of  the  chamber +19*""'*00 

4 
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Cnm|>o3itioii  of  gas  of  chamber  nt  the  Composition 

end  of  the  experiment :  per  cent  : 

Carbon  dioxide  0  HBB  Carbon  di<ixide  0-85 

Oxygen  9(>2-t  Oxygen  22-41 

Nitrogen  32!)o4  Nitrogen  76-74 

42-943  KXHW 

(IRAHMBI. 

Weight  of  oxygen  comtnined 8-612 

Weight  of  earbon  dioxide  produced                    .  11-341 

Weight  of  oxygen  contained  in  the  carbon  dioxide  8'248 
Ratio  between  the  weight  of  the  oxygen  contained 

in  the  carbon  dioxide  produced,  and  the  weight 

of  the  oxygen  consumed 0-957 

Weight  of  oxygen  consumeil  per  hour  0*088 
Weight  of  oxygen  consumed  |*r  hour  per  kil<)- 

gramme  of  animal 0-051 

Weight  of  carbon  dioxide  produced  per  hour  0'118 
Weight  of  carbon  dioxide  produced  per  hour  ]>er 

kilogrunirae  of  animal 0-063 

Rl'^StTMK   OF   13    KXTKRlMKNTii   AK  ltE(;AKl>S  THE  CONML'Mtn'ION  OP 
OXYUKX    AXD   rRODrtTION   Of  CaRBOS    DIOXIDE 

«v  Kabiiits. 

f  l.fi'iimncd        O.comumed        C^tT,  prodvccd        COl,pn>duCfd         Ratp.Quot 

No.  I.         21'8  0-91  2«2  M2  089 

"    2.         2-4M  10:l  2-7IJ  115  0-81 

'■    3.  1-22  0-5:1  1-42  0-62  084 
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2617  11-49  33-03 

Average  =  =  2-«'01  =   0«'-88   =  2-«'-53 

13  13  13 

14-57  11-82 

==  1-''12   =  0-90 

13  13 

It  will  be  observed  from  the  above  resum^  that  the  rabbit  con- 
sumes upon  the  average  2-''01  of  oxygen  per  hour  and  O'^'S  of 
oxygen  per  hour  per  kilogramme  of  body  weight  and  produces  2 •*''5 
of  carbon  dioxide  per  hour  and  l-*'!  of  carbon  dioxide  per  hour 
per  kilogramme  of  body  weight,  the  respiration  quotient  or  the  ratio 
between  the  weight  of  the  oxygen  contained  in  the  carbon  dioxide  pro- 
duced and  the  weight  of  the  oxygen  consumed  amounting  on  the  aver- 
age to  0*9.  In  this  connection  it  may  be  mentioned  that  the  rabbit  con- 
sumes on  the  average  the  same  amount  of  oxygen  and  produces  the 
same  amount  of  carbon  dioxide  whether  the  gas  breathed,  be  the 
atmosphere  as  under  ordinary  circumstances,  or  pure  oxygen  as  in 
the  case  of  the  animal  being  placed  within  the  chamber  of  the 
respiratory  apparatus.  As  the  respiratory  process  in  man  does  not 
differ  from  that  of  the  rabbit,  at  least  in  its  chemical  aspects,  there 
is  no  reason  to  suppose  that  any  more  oxygen  would  be  consumed 
by  man  if  breathed  alone  than  when  breathed  as  mixed  with  nitro- 
gen as  obtains  in  the  breathing  of  ordinary  air.  Notwithstanding 
that  the  experiments  with  the  rabbits  were  performed  at  different 
seasons  of  the  year,  at  different  hours  of  the  day  or  night,  that  food 
was  or  was  not  eaten,  that  in  some  instances  the  animals  were  more 
lively  and  active  than  in  others,  in  a  word,  that  the  conditions  in 
general  varied  considerably,  nevertheless,  it  will  be  seen  that  the 
respiratory  quotient  varied  but  little  in  the  different  experiments. 

It  may  be  mentioned  that  the  respiratory  quotient  as  given  by  Reg- 
nault  &  Reiset,  Rauber,  Colosanti,  Richet,  Regnard  and  others  dif- 
fers but  little  from  that  obtained  by  the  authors.  Attention  is  also 
called  to  the  fact  of  the  consumption  of  oxygen  and  production  of 
carbon  dioxide  being  increased  by  the  taking  of  food — example  6 
as  compared  with  example  12  offers  the  only  exception.  The  ani- 
mal in  the  former  case,  however,  weighed  more  than  in  the  latter. 

Inasmuch  as  in  their  next  communication  the  authors  propose  to 
give  a  detailed  account  of  their  observations  upon  the  respiration  of 
monkeys  as  studied  by  means  of  the  Voit  apparatus,  attention  is 
simply  called  to  the  fact  that  the  respiratory  quotient  (Exps.  14, 
16)  differs  but  little,  if  at  all,  from  that  of  the  rabbit.     With  refer- 
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ence  to  the  eiperimcnU  with  the  pigeoDs  (Exps,  16,  17)  apart  from 
the  fact  (of  little  significance)  that  one  experiment  was  perfonned  ta 
May  and  the  other  in  October  it  ehould  be  meotloiied  that  in  the  firat 
instance  the  pigeons  were  fed  and  were  much  more  active  than  in  tbe 
Hecond  whichaccountsforthe  weight  of  the  oxygen  consumed  and  car- 
bon dioxide  produced  being  bo  much  greater  in  the  former  case  than 
in  the  latter,  the  respirat'ny  quotient  being  0'8.  Tbe  apparatiu  made 
use  of  by  the  authors  in  the  i d vest igatioDS  just  described  is  not  well 
adapled  to  the  study  of  respiration  as  obtained  in  tbe  lower  verte- 
brata,  replilia,  batrachla  and  iuvertebrata.  NevertheleM,  tbe  iv- 
Bults  of  an  experiment  (Exp.  18)  with  a  turtle  (Pseudemys  mobil- 
ensis)  are  offered  as  illustrating  how  slowly  oxygen  is  consumed  and 
carbon  dioxide  is  produced  in  such  animals,  the  respiratory  quo- 
tient, however,  being  the  same  as  in  the  mammalia. 
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NOTES  OK  A  COLLEGTIOK  OF  SHELLS  FBOM  80UTHEBK  MEXICO. 

BY   FRANK   C.   BAKER. 

The  following  notes  are  based  upon  collections  made  by  the 
Expedition  which  went  from  the  Academy  of  Natural  Sciences  un- 
der the  charge  of  Prof.  Afigelo  Heilprin  in  the  early  part  of  1890. 
The  geographical  positions  of  the  localities  visited  are  as  follows  : 

Silam,  situated  on  the  northern  coast  of  Yucatan  on  the  Gulf  of 
Mexico ;  Progreso,  on  the  northern  coast  of  Yucatan  about  fifty 
miles  west  of  Silam  ;  Campeche,  on  the  western  coast  of  Yucatan  on 
the  Gulf  of  Campeche;  and  Vera  Cruz,  on  the  southeastern  coast  of 
Mexico  on  the  Gulf  of  Campeche.  All  of  these  localities  are  situ- 
ated between  the  19th  and  22nd  degrees  of  north  latitude. 

Most  of  the  specimens  collected  were  beach  shells,  although  some 
dredging  was  done  at  Progreso,  and  more  or  less  littoral  collecting 
was  done  at  all  the  localities  visited.  At  Vera  Cruz  there  is  a  chain 
of  large  coral  reefe  and  islands,  and  upon  these  reefs  in  water  from 
four  to  twenty  feet  in  depth  were  found  living  Purpura  haemastoma 
var.  Flaridana,  Conus  mtw,  Coralliophila  abbreviata,  Sistrum  nodulo- 
surrty  Siphonaria  altertiatay  Area  No(b,  Area  imbricaJta  and  Triton  tri- 
ionis  var.  nobilis,  A  serpuloid  reef,  Punta  Gorda,  a  few  miles  north 
of  Vera  Cruz  was  found  literally  paved  with  living  Purpura  haemas- 
toma var.  Floridana  associated  with  Siphonaria  alternata.  Old  logs 
and  pieces  of  timber  along  the  shore  were  most  always  found  to  be 
covered  with  Littorina  columellarisy  L.  ziczae  and  a  few  specimens 
of  Purpura  haemastoma  var.  Floridana  and  Siphonaria  alternata. 
Many  interesting  species  were  found  in  the  sea- wrack  thrown  upon 
the  shore.  The  outer  reefs  at  Vera  Cruz,  as  for  example  the  Isle 
la  Verde,  were  found  to  be  very  prolific  in  lamellibranchs,  the 
genera  Area  and  Lucina  being  well  represented.  It  will  be  seen 
by  the  following  list  that  many  species  are  reported  from  localities 
at  a  greater  or  lesser  distance  south  than  has  previously  been 
reported.  Many  species  hitherto  reported  from  Florida  Keys  we 
now  know  extend  as  far  south  as  Silam,  Campeche  or  Vera  Cruz. 

The  collections  from  Silam  were  made  by  Prof.  Angelo  Heilprin 
and  Mr.  J.  E.  Ives ;  those  from  Progreso  by  Prof.  Heilprin,  Messrs. 
J.  E.  Ives,  Witmer  Stone  and  myself;  while  the  shells  from  Vera 
Cruz  were  collected  by  Prof.  Heilprin  and  myself.  The  Campeche 
collection  was  purchased. 
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The  sequence  of  raniilie?  and  xpecJea  is  uDJforiD  with  Dr.  DkII's 
I.i«t  of  the  .Mftrine  Molluskd  of  the  .S.  E.  coast  of  the  U.  S. 

PELECYFODA. 

OSTBJBIDA. 
OsTKKA  CRijn-ATA  Born.     Vera  C'nii ;  Progreso. 
OsTRCA  IKONS  LinD^.     Vera  Cruz. 

ASOieiTDS. 
Anomia  itiMPLKX  il'Orb.     ProgreM;  Silam. 

BFONDTI1ID.S. 
Pur.\TiLA  RAMO(«A  Lara.     Projrre^o:  Sitara. 
SroNiiVLV:'  cmTiXF.rs  I.am.     Vera  Cnii. 
J-nniDYLC*  LOSGlTi'DiSALi.f  Lam.     Vera  Cnit 

PECTENID.S. 
pECTEX  fiRSATl's  Ijim.  Vera  Crui :  Campeche. 
Pe(TEX  XKDit'H  Lam.     Vera  Crui. 
Pbtex  MTi.Eii*  Bom.    Vera  C'rui. 

P«TEX  Dl:*!.! iC.^Tis  Sav.     Vera  Cnii ;  Campeche.     Most  aoutli* 
eriy  localitv  reported. 

LIKIDA. 
LiifA  j^  ABKA  Boni.     Vera  Crut. 

AVICULIDJB. 

AviciLA  BRi:viiAii>A  Desh.     Vei 
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Arca  Deshayesii  Hanlej.    Progreso;  Silam. 
Arca  Adahsi  Shuttl.      Vera  Cruz;  Progreso;    Silam;   Cam- 
peche,  living  in  coral  at  Vera  Cmz. 
Arca  gradata  Brod.     Vera  Cruz. 
Arca  sp.  nov.     Vera  Cruz, 

CAKDITIDJE. 

Cardita  FLORIDA NA  Contad.  Progreso;  Silam.  Most  south- 
erly locality  reported.  Given  in  Dall'a  list  as  from  Tampa  to  Key 
West. 

LUCINIDJG. 

LuciNA  TiQEiNA  Linn^.     Vera  Cruz  ;  Silam. 

LuciNA  iMBRicATULA  Adams.     Vera  Cruz. 

LuciNA  Jamaicensis  Spengler.     Vera  Cruz  ;  Silam. 

LuciNA  Antillarum  Reeve.     Progreso. 

LuciNA  SQUAMOSA  L&m.     Progreso  ;  Silam. 

LuciNA  DENTATA  Wood,    Progreso. 

LoRiPEs  EDENTULA  Linn£.    Vera  Cruz;  Silam. 

OHAUIDJG. 
Chama  hacrophylla  Chem.     Vera  Cruz ;  Progreso  ;  Silam. 
Chaha  abcinella  Liun^.     Vera  Cruz. 

CARDIID.ffI. 
Cardium  magnum  Born.     Vera  Cruz. 

Cardiuh  MURicATUM  Linng.  Vera  Cruz  ;  Progreso  ;  Silam  ; 
Carapeche,  most  southerly  locality  reported. 

Cardium  serratum  Linn6.     Vera  Cruz ;  Progreso ;  Campeche. 
Cardium  isocardia  Linn£.    Silam. 

VENEBID.S!. 

Venus  mercenaria  Linn^.    Silam  ;  Progreso. 

Venus  Hercenabia  Linn6  var.  Mortoni  Conrad.  Vera  Cruz. 
Most  southerly  locality  yet  reported.  Dall  says :  "  Hog  Islaod, 
Va.  to  Florida  Keys."  The  species  has  not  before  been  reported 
south  of  the  United  States. 

Venus  Listeri  Gray.     Vera  Cruz. 
'  Venus  KOErrRATA  Ho«b.     Vera  Cruz  ;  Silam  ;  Progreso. 

VENtra  CANCBU^TA  Linuf.     St  lam ;  Progreso. 

DoeiNiA  DI8CDS  Reeve.     Vera  Cruz. 

D06INIA  ELEOAini  Conrad.     Progi 
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OTBEHIDf. 

Cyrk\'a  CAROLiSENSta  BoBC.    Vera  Cruz. 

CvKEXA  Floridana  Ccnrad.  Sil&m  ;  ProgreBO.  No  extreme 
eoutheni  range  is  given  by  Dr.  Dall;  it  has  been  reported  from 
TaB)[iH  aud  West  Florida. 

DONACIDf. 

DiiNAX  D  EST  ICC  I,  AT  U8  LiDii^.     Vera  CfUI, 

DoNAX  VARiABiLW  Say.     Vera  Crat. 

J)ONAX  FOMSOK  Say.     Vera  Crui. 

IPHioEMA  Bkasimana  Lam.     Vera  Cruz. 
F8AHMOBIID.fi. 

Ta(jeli;b  4IIKIIU8  Spengler.     Vera  Cruz. 

AsAmta  DEFix>RATA  LiuD^.    Vera  Cruz. 

Sanoi'INOLakia  rosea  I-am.     Vera  Crur. 

TELLINIDiB. 
Tellin'a  fausta  Solander.     Vera  Cruz. 
Teu.ina  lineata  TurloD.    Silam, 
Tellis'a  polita  Say.    Progreso. 
Tellisa  radiata  Uunf.     Campeclie. 
Macx)ma  constrkta  Brug.     Vera  Cruz. 

Lutricoi.a  iNTERSTHiATASay.  .Si lam  i  Vera  Cruz.  (=7>//(»mz 
intaslriata  Say,  Tellina  gruneri  Phil.) 

SEHEUDiB. 

Semf.I.e  RETrCL'UTA  Gmeliti.     Vei 
Skmki.eorbhx-lata  Sow' 
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SCAPHOPODA. 

DENTALIIDJB. 

Dentalium  semistriatum  Guilding.     Progreso. 
■Cadulus  Carolinensis  Bush.     Vera  Cruz. 

GASTROPODA. 

TORNATINIDJB. 
ToRNATiNA  Candei  d'Orb.    Silam. 

BULLIDJB. 

Bulla  striata  Brug.    Vera  Cruz ;  Silam ;  Progreso. 
Haminea  succinea  Conrad.     Progreso. 

SIPHONARIIDJE. 

SiPHONARiA  lineolata  d'Orb.  Vera  Cruz.  Found  living  on 
•coral  in  10-20  feet  of  water. 

SiPHONARiA  alternata  Say.  Silam.  Most  southerly  locality 
reported.  Quoted  by  Dall  from  Bermuda,  East  and  West  Florida 
and  Florida  Keys. 

TEREBRIDJE. 

Terebra  cinerea  Gmelin.    Vera  Cruz. 

Terebra  protexta  Conrad.  Vera  Cruz.  Most  southerly  lo- 
<5ality  reported. 

CONIDJE. 

•CoNUS  PROTEUS  Hwass.     Vera  Cruz  ;  Progreso. 
CoNUS  Mus  Hwass.    Vera  Cruz ;  Campeche.     Living  among  the 
coral  in  Vera  Cruz  in  20  feet  of  water. 
CoNUS  Pealii  Green.    Silam  ;  Progreso. 
CoNus  verrucosus  Hwass.    Campeche. 

PLEUROTOMIDJE. 

Drillia  fuscescens  Gray.     Vera  Cruz  ;  Progreso. 
Drillia  coccinata  Reeve.     Silam. 
Drillia  leucocyma  Dall.    Silam. 
Drillia  ostrearum  Stearns.    Progreso. 
Mangilia  accincta  Mont.     Vera  Cruz. 

Mangilia  plicata  C.  B.  Adams.  Silam ;  Progreso,  (="  plicosa 
C  B.  Ad."  DalPs  List.)     Most  southerly  locality  reported. 
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CANCEIiLABIIDS. 

Cancellaria  reticulata  Linn^.     VeraCrui. 

OLTVTDJi. 
Oliva  litterata  Lam.      Vera  Cruz.      Most  southerljr  loc&litjr 
reported.    Given  in  Dall'a  list  as  from  Hatteras  to  Key  West. 
OuvEi.LA  ri.ORAi.tA  Duclos.     Vera  Cruz. 
OuVELLA  Verreauxi  DucIos.     Vera  Cnii. 
Oi.tVEi.i.A  MVEA  GmeliD.     Silani ;  Progreso  ;  Campeche. 
Oliveli^  MUTICA  Say.     Progreso. 

HAROINELI.ID.S. 
Mar(ii!<ella  lactea  Kiener.     Ven  Cruz;  Campeche. 
Marginella  labiata  Val.    Silam  ;  Progreao. 
Maroihei.i.a  APici.-<A  Menke.     Silam;  Progreso;  Campeche. 
Marginella  guttata  Dillw.     Prugreso;  Campeche. 
Makoineli.a  KAfSASowb.     Progreso. 
Maruixella  succinea  Cunrai).     Progreso.    (Young.) 
MaR(ii>'ella  avena  Val.    Campeche. 
Marchnella  1-allida  Don.     Campeche. 

TTTRBINEU^IDf. 

Tt'RBiNELi.A  9COLYMUS  Gtneliti.     Pntgreso.    (young.) 

HITRID.S. 
MiTRA  GRANULOSA  Lam.     Vera  Cruz. 

PA8CIOLABIID.fi. 
FASdOt.ARiA  Tui.iPA  J.inu^'.     Vera  Cruz;  Silam;  Progreso. 
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NASSIDJB. 

Nassa  vibex  Say.     Vera  Cruz  ;  Silam  ;  Progreso. 
Nassa  acuta  Say.    Vera  Cruz. 

COLUMBELLIDJE. 

CoLUMBELLA  MERCATORiA  LaiD.     Vera  Cruz ;  Silam ;  Campeche. 
CoLUMBELLA  OBESA  Adams.     V^era  Cruz ;  Silam  ;  Progreso. 
CoLUMBELLA   NiTiDA   Lam.  (=^  niUdula  Sowb.)     Vera  Cruz; 
Progreso;  Campeche. 

CoLUMBELLA  CRiBRARiA  Lam.     Vera  Cruz ;  Campeche. 
CoLUMBELLA  CATENATA  Sowb.    Vera  Cruz. 
CoLUMBELLA  IDALINA  Duclos.    Vera  Cruz. 
CoLUMBELLA  AVARA  Say.    Silam ;  Progreso. 
CoLUMBELLA  LiMATA  Say.    Silam. 
CoLUMBELLA  L^.viGATA  Linii^.    Campeche 
CoLUMBELLA  PULCHELLA  Kieucr.    Campeche. 

MURICIDJE. 

MuREX  Salleanus  a.  Adams.     Progeso. 

OciNEBRA  CELLULOSA  Conrad.     Vera  Cruz. 

OciNEBRA  EROSUS  Bfod.    Vera  Cruz. 

OciNEBRA  ALVEATUS  Kieuer.     Vera  Cruz. 

Urosalpinx  Florida na  Conrad.    Progreso. 

Purpura  patula  Linn^.    Vera  Cruz,    living. 

Purpura  h^mastoma  Linn^  var.  Floridana  Conrad.  Vera 
Cruz.     On  the  reefs  at  low  water  in  great  quantities. 

Purpura  HiEMASTOMA  Linn^  var.  undata  Lam.    Vera  Cruz. 

Purpura  deltoidea  Lam.    Vera  Cruz. 

RiciNULA  NODULOSA  C.  B.  Adams.  Vera  Cruz.  Living  among 
coral. 

RiciNULA  PARVA  Recvc.     Vera  Cruz. 

CoRALLiOPHiLA  ABBREViATA  Lam.  Vera  Cruz.  (=  galea 
Chem.,  plicaia  Wood.)  Found  in  great  quantities  on  the  corals 
Madrepora  prolifera  Lam.,  M.  pahnata  Lam.  The  young  shell  is 
known  as  C  plicata  Wood. 

SCALIDJE. 

ScALA  TENUIS  Sowb.     Vera  Cruz. 
ScALA  VENOSA  Sowb.     Vera  Cruz. 
ScALA  CLATHRUS  Linn6.     Vera  Cruz. 
ScALA  GRADATELLA  Morch.     Vera  Cruz. 
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(^=Sayana  Dall)  Campecfae.    Motf 


i=DUtorfri 


S(;ai.a  HuMniREyRii  Kii 
southerly  locality  reporte<l. 

JAKTHIHIDJB. 
Janthika  FRAnii.is  Lam.     Vera  Cruz.    (=eominunu  Laid.) 

EULIMIDJi. 
EuMMA  Jamaicensh  C.  B.  Adams.     Vera  Cnii;  Silam. 

FYBAHIDEZXIDf. 
Pyrahidku^  cosua  C.  B.  Adams.    VeraCnii. 

TBITOmiD.fi. 
Dim'DRHio  rASC'Ki.iJXi's  Lam.      Vera  Cnj 
lieulnta  IJrik,  of  Dall'i;  lUt.) 

Triton  tritonis  Linu^,  vur.  xomi-w  Conrad.  Vera.  Cms.    Lit- 
iog  in  20-30  feet  of  water. 

Triton  tibkuohum  I>aiii.     Vera  Crui. 
Triton-  cni.OROSTfnif!<  I^am.     Vera  Cniz. 
TiiiTox  I'lCKARK  iMta.     Vera  Cruz. 
Raneu^  AFFiyifl  Brod.     Vera  Cruz. 

CA8SIDID.fi 

Cajwih  T»s*TiiL'i.Lrt  Liniu^.     ViTu  Cruz. 

Cawis  t<ri.C4tttA  Horn,  vur,  ixfi.ata  Shaw.     Vera  Cm t 

DOLIID.S. 

DoLirJi  TKRiiix  Ltiini-.     Vera  Cniz. 
PvKfi.A  I'Ai'YRATiA  Say.     Silaiii ;  I'nigreso. 
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TRIPORIDJE. 

Triforis  decoratus  C.  B.  Ad.    Vera  Cruz. 
Triforis  turristhom^  d'Orb.     Vera  Cruz. 

CERITHIOFSIDiB. 

Seila  terebralis  C.  B.  Adams.     Vera  Cruz. 
Cerithiopsis  subulata  Montg.     Vera  Cruz. 
Cerithiopsis  punctatum  Linn^.     Progreso. 

CERITHIIDJB. 

BiTTiuM  VARiuM  Pfr.    Silam  ;  Progreso. 
Cerithium  eburneum  Brug.     Vera  Cruz ;  Silam  ;  Progreso. 
Cerithium  litteratum  Born.    Vera  Cruz  ;  Progreso. 
Cerithium  ferrugineum  Say,  var.  versicolor  C.  B.  Adams. 
Vera  Cruz ;  Silam. 
Cerithidea  iostoma  Pfr.    Progreso ;  Silam. 

FLANAXIDiB. 

Planaxis  nucleus  Wood.    Vera  Cruz. 
Planaxis  lineatus  DaCosta.     Vera  Cruz. 

MODULIDJE. 

Modulus  Floridanus  Conrad.    Vera  Cruz ;  Silam. 
Modulus  lenticularis  Chera.    Vera  Cruz ;  Silam  ;  Progreso. 

CAECIDiB. 

CiECUM  Floridanum  Stimp.    Silam. 
Cjecvm  nitidum  Stimp.    Silam  ;  Progreso. 

VERMETIDiB. 

Vermicularia  spirata  Philippi,  var.  radicula  Stimp.    Silam ; 
Vera  Cruz ;  Progreso. 

TURRITEIiLIDiB. 
TuRRn^ELLA  viRiDARiA  Dall.    Vera  Cruz. 

LITTORINID-B. 

LiTTORiNA  ziczAC  Dillw.    Vera  Cruz. 
LiTTORiNA  coLUMELLARis  d'Orb.    Vera  Cruz. 

LinOPID-B. 
LmoPA  MELANURA  C.  B.  Ad.    Silam ;  Vera  Cruz. 
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SOLABnDf . 

Solarium  oranulatcm  I^m.    Vera  Cruz. 
ToRtMA  CYLisDRiCA  GmeliD.    Vera  Crui, 
ToKiMA  DKLPiii.NULoiDEs  d'Orh.     Vera  Cniz. 
ToRisiA  BI8ULCATA  d'Orb.    Vera  Cruz. 

BisaoiD^. 

RiflsoiKA  Ciih»N>:t.ii  Michaud.     Vera  Cmi;  Silam;  Progreao. 
El»t<oiNA  FEVE8TRATA  SchwafU.     Vera  Cruz. 

TRUNCATEUJDS. 
Truncatei.la  Carib.kensih  Sowb.    HilaDi. 

CALTFTR.SID£. 
CRVfiinLUM  VERRU(nst;M  Rceve.     Progreiw. 
Crepiiu'i.a  FORNiCATA  Linni'-.     VeraCrui;  Progreso;  Bilatu. 
Crki'IIH'la  ACi'i.KATA  Gmelin.     Vera  Cmi;  Silam  ;  Progreao. 
Found  living  among  coral  at  Vera  Cruz, 
Crei'idl'i.a  plana  Say.     Progreso. 

XEHOPHORID^. 

Xexopiiora  (.■oNcHYLioPHORA  BotD.     Vera  Cruz, 

NATIOID.S. 
Natic'a  CAXRKN'A  I^m.     Vera  Cruz ;  Progreao  ;  Canipcche. 
Natica  i-aitea  Guildiug.     Vera  Cruz. 
Natica  iifl'l.lcATA  Sav.     (Young)  Vera  Cruz, 
Natiia    Mahii.I.akix    Ijam.      (—bruwiea  LiuL).      Vera  Cnit 
Living  in  the  sand  north  of  the  reefs. 
SniAKCTL'*  PKKsPEiTivifiSay.     Progreso. 
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NBBITipJE. 

Nerita  fulgurans  Gmelin.     Vera  Cruz. 
Neritina  reclivata  Say.     Vera  Cruz. 
Neritina  viridis  Lian^.     Vera  Cruz  ;  Progreso. 
Neritina  virginea  Linn^.    Silam. 

FISSXJBELLIDiB. 

Glyphis  alternata  Say.    Vera  Cruz ;  Progreso ;  Silam. 
Fissurella  rosea  Gmel.     Vera  Cruz. 

CEPHALOPODA. 

SPIRULIDiB. 
Spirula  Peronii  Lam.     Vera  Cruz. 
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Having  recently  obtained  for  my  collection  several  rare  apecies 
belonging  to  the  Muricidie,  and   having  studied  their  charmcten 
carefully,  I  take  this  opportunity  of  commenting  upon  them. 
Mans  tiibnlat  ^^m. 

ifurex  earbonnieri  Jousseaume,  described  in  Le  Natursliste  No. 
44,  p.  349  and  figured  in  Nouvelles  Archives  du  Museum,  1882,  p.  31. 
plate  4,  figures  la,  16,  is  a  color  variety  of  if.  trilmlm,  character- 
ized by  chentnut  dots  on  the  spiral  line.  I  have  in  my  collection  a 
specimen  which  corresponds  in  every  respect  with  Jouseeaume's  fig- 
ures. There  are  on  the  body-whorl  six  principal  lira,  with  Rati  lines 
between,  all  punctate  with  chestnut;  the  whorls  are  dletiocUj 
shouldered,  aod  the  apei  is  identical  with  that  of  tribvlut.  In 
the  collection  of  the  Academy  of  Natural  Sciences  there  is  a  mite  of 
trihwtut  which  shows  the  gradations  from  the  typical  form  to  Ibe 
variety  earbonnieri.     I  do  not  consider  it  distlact  even  as  a  variety. 

Morsi  baosUUWB  Ijinof  rar.  lODKlMBdBS  Bkker. 

I  propose  the  above  name  for  a  variety  of  M.  kawlellum  having 
an  excee<lingly  long  canal  and  short  body-whorl.  In  the  variety 
the  canal  is  two-thirds  the  length  of  the  entire  shell  while  in  the 
typical  haiuteUum  the  canal  occupies  a  half  of  the  length;  besides 
this,  the  variety  is  much  smaller  than  the  typical  form  being  onlj 
52  mm.  in  length,  while  a  fair  sized  typical  havttellum  is  100  mill. 
or  more.  I  have  seen  three  specimens  of  this  form  one  of  which  is 
uf  llic  Awuk'mv  .jf  Nmuml  S.-irnc-^  and  I 
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There  are  specimens  of  cornutus  in  the  collection  of  the  Academy 
which  are  almost  identical  with  it.  The  sculpture,  number  of  varices 
and  whorls  are  identical  in  both  species.  Both  have  a  straight  canal 
differing  in  this  respect  from  M.  brandari'i  which  has  a  more  or  less 
crooked  canal.  I  do  not  consider  tuTnulosus  a  hybrid  but  a  young 
form  of  cornutus.  The  species  is  well  figured  in  Sowerby's  Thes- 
aurus Conchy liorum,  vol.  4,  Murex,  plate  18,  figure  168.  It  was  de- 
scribed in  Proc.  Zool.  Society,  1840,  p.  144,  and  first  figured  in 
Sowerhy*s  CJonchological  Illustrations,  Catalogue  of  Murex,  figure 
71.  The  locality,  unfortunately,  is  unknown. 
Mores  brandarii  Linne. 

M.  Locard  has  described,  in  Ann.  Soc.  Linn.  Lyons,  1885,  p.  219, 
two  species  of  this  group  under  the  names  trispinomcs  and  hrandari- 
formis. 

The  first  species,  trispinosus,  will  stand  as  a  good  variety  but  noth- 
ing more.  Brandariformis  is  founded  upon  specimens  destitute  of 
spines  and  must  become  a  synonym  of  brandaris,  as  I  have  speci- 
mens which  will  at  once  connect  it  with  the  parent  form.  The  vari- 
ety may  be  described  as  follows : 

X.  brandarii  L.  var.  trispinosm  Locard. 

Shell  club-shaped  as  in  typical  brandaris;  whorls  5-6,  varices 
nine,  three  spines  to  a  varix ;  one  on,  one  above  and  one  below 
the  periphery ;  one  row  of  spines  on  the  canal ;  color  yellowish 
running  into  chestnut  on  the  canal  and  spines  and  dashed  with  the 
same  color  in  many  places. 

Alt.  65  mill.,  diam.  40  mill.  Aperture  (excluding  canal)  alt.  25 
mill.,  diam.  15  mill. 

The  principal  difference  of  this  variety  from  the  typical  M.  brand- 
aria  is  in  the  possession  of  the  three  rows  of  spines,  and  in  its  dark 
chestnut  color.  This  variety  has  also  been  named  trifariospinosa  by 
Chemnitz  whose  name  should  have  priority  over  trispinosua  Locard. 

Oeinebra  Pilibryana  Baker. 

Shell  small,  fusiform,  solid,  with  about  six  whorls ;  spire  rather 
acute,  suture  scarcely  impressed ;  sculpture  of  longitudinal  ribs  and 
spiral  lirae ;  there  are  nine  longitudinal  plicae  on  the  last  whorl,  some- 
what strong,  rounded,  raised  into  four  elongate  ridges  by  the  stronger 
spiral  lirse.  Spiral  lirae  twenty-seven  in  number,  strong,  scabrous ; 
aperture  elongate  oval,  about  half  the  length  of  the  entire  shell, 
outer  lip  rounded,  with  seven  strong  spiral   lirse   within ;  margin 
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sliffliily  t'icnulnic  in  mmit-  sjKrdtnens  und  nearly  simple  in  otben: 
interior  iifa{>crture  |H>rccluin-white ;  columeDa  arcuate,  smooth  wilb 
a  sli^fht  tendency  toward  jiurple  in  some  specimens  ;  canal  short, 
o|ien,  retlexed ;  umbilicus  none,  but  there  is  a  fiirruw  in  its  place, 
Imutided  by  a  tiisciolc ;  color  cinereous,  overlaid  by  a  reddish -hrvwa 
epi'loruiis. 

All.  17,  diani.  10  mill.  Aperture  (excluding  canal)  alt.  7.  diam. 
4  mill. 

Oabital,  Ceylon. 

Tllis^^[«cies  has  features  recalling  the  genera  Trophon,  Urotaipiiue 
auil  SUlritm,  but  its  right  place  in,  I  think,  is  in  (kinebra.  Then 
in  i]i>  xlicU  known  to  me  with  which  to  cumjwre  it.  A  (listinguiiihing 
feature  i;*  the  strong,  suabrous  spiral  liration,  and  the  abaenoe  of 
any  intt<rliral  Hrulie. 
Kielnala  (BUtraml  n^ioplletta  H>k«r. 

Shell  fusiform,  rather  solid,  with  abuut  5-6  irhorls  ;  spire  acute, 
nucleus  broken,  suture  scarcely  impre:»!<ed ;  there  are  twelve  longi- 
tudinal i-oslw  on  the  last  whorl  (-rosse<l  by  about  fifteen  alternating 
etniuger  and  weaker  spiral  lines,  which  cut  the  surface  of  the  shell 
inlii  large,  rough  knobs  or  plicntions  :  a[>erture  elongate  oval,  con- 
siderably lesK  than  half  the  length  of  the  entire  shell ;  outer  lip 
rounded,  with  its  edge  scallo|ieil  by  the  spiral  line  and  with  nodula 
withiu  ;  columella  arcuate,  smooth,  with  three  small  tubercles  near 
the  anterior  canal ;  eaiial  short,  oi>cn,  nuher  wide,  a  little  deflected 
f>  llie  left ;  umbilicu.t  none,  but  there  is  a  little  cliink  in  it«  place  : 
eulor uf  shell  black  under  a  cinere<ms  epidermis. 

All.  VI,  diuni.  5  mill.      Ai>erture  (excluding  canal)  alt.  4,  diam. 
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Conoholepas  Peravianus  Lam. 

In  the  Annalesde  Malacologie,  vol.  2, 1884-86,  p.  261,  M.  Mabille 
has  published  a  paper  entitled  "  fitude  Monographique  du  Genre 
Concholepas,"  in  which  he  describes,  and  in  some  cases  figures,  a 
number  of  supposed  new  species  of  this  group. 

The  species  described  are  as  follows : 

Conoholepas  similis. 

This  species  is  an  elongate  variety  of  C.  Peruvianua,  about  three- 
quarters  as  broad  as  long,  and  very  scabrous  on  the  outer  surface. 
The  tooth  is  but  slightly  produced. 

Conoholepas  deoipiens. 

This  shell  is  a  little  more  rounded  than  the  typical  form  with  the 
apex  nearer  the  margin.  The  surface  sculpture  is  not  as  strong  as 
in  similis. 

ConoholepaB  gpranosus. 

Founded  upon  specimens  with  a  granose  texture. 

Conoholepas  densistriatus. 

Founded  upon  specimens  with  dense  and  squamose  sculpture. 
Conoholepas  rliombioas,  splendens,  verruoandas,  Patagonioas. 

These  names  are  founded  upon  variations  of  form  and  sculpture, 
all  of  which  run  into  the  parent  form  Peravianus. 

On  page  280  of  the  same  paper  M.  Mabille  characterizes  the 
genus  Charoniay  the  type  and  only  species  being  Concholepas 
Kieiieri  Gay,  a  tertiary  fossil  of  Chili.  The  species,  Kieneri,  was 
described  by  Gay  in  the  Historia  de  Chile,  Zoologia,  vol.  8,  p.  203, 
and  figured  in  the  large  folio  atlas  accompanying  the  work,  Conchy- 
liologia,  No.  3,  fig.  4.  The  figure  differs  from  the  typical  Concholepas 
Peravianus  in  having  the  columellar  region  free  from  the  spreading 
callus  80  characteristic  of  Peruvianiis,  and  in  this  respect  resembling 
young  forms  of  the  latter  species.  The  columella  is  much  more 
arcuate  than  in  Peruvlanus  and  the  general  form  of  the  shell  is  much 
like  a  Purpura,  I  doubt,  however,  whether  the  genus  will  stand, 
the  differences  seeming  hardly  to  be  of  generic  importance.  It  is 
a  fossil  form. 

Coralliophila  galea  Chemn. 

Mr.  Tryon,  Manual  of  Conchology,  vol.  2,  p.  207,  makes  C, 
plicata  Wood  the  young  of  galea,  I  have  before  me  upwards  of 
seventy  specimens  of  this  form  from  well  authenticated  West  Indian 
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localitira  and  1  am  of  the  opinion  that  pfirata  is  a  f^d  apecies.  Kor 
conipariiKin  I  have  taken  two  apecimena  of  equal  size  (30  mill.  alL), 
and  placed  the  descriptions  in  parallel  columns  in  order  to  show  to 
better  advantage  the  principal  diHerencea  of  the  two  species. 


C.  r^M  I'hpm.  I 

Shell  rounded,  largely  umbil-  | 
cat*',  wpire  short ;  whoils  four,  ' 
apex  eroded ;  sutures  distinct 
but  not  impreftsed;  sculpture  of 
heavy,  scabrouc,  spiral  lines  of 
which  there  are  twenty-five  with  , 
sometimes  an  intervening  one;  j 
there  are  also  nine  scarcely  vis-  j 
ibie,  lon^ritudinal  folds  ;  aperture 
ovate:  outer  lip  crenulatc;  in- 
ner lip  arcuate,  smooth  ;  umbili- 
cus wide,  deep  ;  inner  lip  Hftccn 
lirate  within ;  a|)erture  pinkish 
or  yellowish  within  ;  shell  yel- 
lowish-white externally.  Alt. 
32,  diam.  25  mill.  Aperture, 
alt.  '2'1,  diam.  10  mill. 


I  have  collected  pliealu  in  large 


C.  pUeaU  Wuo.1. 

Shell  more  or  less  cone-shaped, 
umbilicus  nearly  closed,  spire 
short ;  whorls  (our,  apex  cnxled  ; 
sutures  distinct;  sculpture  of 
heavy  scabrous,  spiral  lines,  of 
thick  there  arc  18-20,  three  of 
which  are  much  larger  and  heavier 
than  the  rest  which  cut  the  edge 
of  the  outer  lip  into  four  »cal- 
lo)>s;  there  are  ten  longitudinal 
folds;  aperture  very  elongate; 
outer  lip  crenulate  and  scalloped 
by  the  spiral  line;  iuner  lip 
slightly  arcuat«,  smooth  ;  umbil- 
icus scarcely  visible ;  inner  lip 
very  slightly  lirate  within  ;  a|ier- 
ture  very  deep  purple  within 
sometimes  shading  to  greenish  ; 
shell  cinereous,  sometimes  cov- 
ered with  a  green  coating  with- 
out. Alt.  28,  diam.  17  mill. 
Ai)erture,  alt.  20,  diam.  9  mill. 
({uantities  at  Vera  Crux,  Mexico, 
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En^na  Harveyana  Baker. 

Shell  turbinate,  solid,  straw-colored  with  a  white  band  just  below 
the  periphery.  Whorls  4  +,  (the  tip  in  the  specimen  is  broken  off) 
rounded,  crossed  by  longitudinal  costse  and  spiral  lirse ;  there  are 
seven  large,  rounded,  strongish  longitudinal  costse  which  are  crossed 
by  ten  strong,  rounded  spiral  lirse,  with  a  finer  line  between  ;  these 
spiral  lines  in  crossing  the  ,costse  cut  them  into  large,  quadrate 
nodules;  aperture  very  elongate,  about  half  the  length  of  the  entire 
shell ;  outer  lip  thickened,  with  seven  denticles  upon  the  inside,  the 
three  central  ones  occupying  a  small  callus  in  the  center  of  the 
lip;  inner  lip  provided  with  three  faint  tubercles  near  the  lower 
end,  and  a  single  large  tubercle  near  the  posterior  end  of  the  aper- 
ture ;  there  is  a  slight  callus  over  the  columella ;  aperture  pinkish 
within;  canal  short,  open;  umbilicus  none;  tubercles  lighter  than 
the  ground  color ;  the  interlinear  lines  reddish-brown ;  there  is  a 
light  band  just  below  the  periphery  on  the  last  whorl. 

Alt.  12,  diam.  8  mill.     Aperture  alt.  6,  diam.  2  mill. 

Habitat,  West  Coast  of  Africa. 

This  species  is  separated  from  Engina  corallina  Kiener  by  the 
outer  lip  being  more  thickened  and  the  three  central  denticles  being 
placed  upon  a  callus  instead  of  directly  upon  the  outer  lip  as  in  the 
first  species.  The  coloration  is  entirely  different  from  that  of  corallina 
being  rosy  with  black  lines  over  the  central  tubercles,  the  tips  of  the 
tubercles  being  straw  colored  and  there  is  a  white  band  below  the 
periphery.  There  are  longitudinal  costse  crossed  by  thirteen  spiral 
lines  in  corallina.  The  length  of  corallina  is  20  mill,  while  that  of 
Harveyana  is  only  12. 

This  species  is  named  in  honor  of  Prof.  F.  L.  Harvey  of  Orono, 
Maine  from  whom  the  specimens  were  received. 
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BY   JOHN    A.    KYDEK. 

Tlio  object  of  tlie  present  comnmiiiciitiuii  \a  niainly  to  exhibit  a 
piece  nf  iipiNirutiiA  intended  to  illustrate,  in  u  timcrete  fitrni,  the 
<)))eralioii  of  eertnin  physical  forces  in  the  production  of  a  body 
whicli  appriiximutcs  the  form  of  thnt  of  ccrtHin  free-swimming 
monadf.  While  the  necessity  for  such  ex]>erin)ent«  baa  been 
apparent  to  nie  for  several  years,  in  order  to  test  certain  &  priori 
conclusions  arrived  at  in  the  vontcniplatiun  of  the  morphological 
dnta  in  our  jio^wssiun  in  res|>ect  to  the  Protozoa,  the  difficulty  in 
the  nay  of  their  trial  was  the  contrivance  of  the  proper  kind  of 
apparatus.  After  a  nunilier  of  fruitlet«  exix^rinientii,  which  it  is 
needless  to  describe,  a  very  simple  form  of  appnratuii  was  found 
successful.  This  device  is  now  described  and  tigure<l.  It  nerves  to 
show  some  of  the  apparent  conditions  under  which  a  heavy  fluid, 
with  a  certain  s|)ccilie  viscosity  or  cohesiveness,  luay,  when  made  to 
full  through  another  highly  viscous  fluid  me<liuni,  soalt«r  the  shape 
of  the  former,  when  in  large  drujis,  as  to  assume  somewhat  the 
fl);ure  of  certain  living  monadiform  organisms. 

C«rtain  A  priori  reastms  had  long  existed  in  the  writer's  mind  to 
sugpest  these  ex|>eriments,  and.  it  may  \>c  added,  the  remarkable 
exi»erimcntal  results  obtained  liy  Plateau,  Quincke,  Rous,  Benhold 
and  Itiilschli,  in  allied  fields  of  iiKjiiiry,  only  served  to  quicken  hia 
inten-st  in  what  had  always  seemed  worth  attempting,  but  which, 
for  want  of  the  profier  means,  had  hitherto  ehideti  the  applicatioo 
.'erificatiii 
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viscosity.  We  have,  then,  in  the  motion  of  the  simplest  of  organ- 
isms, the  apparent  condition  of  a  viscous  body,  propelled  by  an 
energy  generated  within  its  own  substance,  acting  as  a  moving  force, 
and  driving  it  through  a  less  viscous  fluid — water. 

The  application  of  energy,  as  a  moving  force  to  a  viscous  and 
fluid  body  moving  through  water  or  other  fluid,  was  the  difliiculty 
which  was  confronted  from  the  first.  Even  with  the  precautions 
which  have  been  taken,  it  may  be  that  in  the  present  experiment 
serious  defects  of  method  may  have  been  overlooked.  However, 
the  way  in  which  the  initial  moving  force  was  obtained  was  simply 
to  use  the  gravity  of  the  heavier  body  to  propel  it  through  the 
viscous  medium,  and  to  watch  and  see  what  the  result  would  be. 
It  was  assumed  that  the  conditions  as  subsisting  between  the  lowest 
living  matter  and  its  medium,  water,  could  be  in  a  considerable 
degree  approximated,  and  it  was  confidently  expected  that  there 
would  be  certain  definite  changes  of  figure  which  could  be  pre- 
dicted as  following  from  the  inter-action  of  the  motion  of  large 
drops  of  a  heavy  fluid  moving  through  a  viscous  medium,  both 
being  homogeneous.  These  expectations  were  realized,  so  far  as  is 
illustrated  by  the  apparatus  here  described. 

The  expectation  was,  reasoning  from  cause  to  effect,  that  drops  of 
the  heavier  fluid,  moving  under  the  influence  of  gravity,  at  a  certain 
velocity,  through  a  viscous  medium,  would  be  drawn  out  at  least 
into  an  oval  or  oblong  figure,  such  as  is  met  with  in  certain  proto- 
zoa. The  actual  experiment,  however,  showed  in  addition,  that  if 
a  heavy  fluid,  such  as  mercury,  was  used,  and  allowed  to  drop 
through  a  very  thick,  syrupy  solution  of  silicate  of  soda  or  soluble 
glass,  enclosed  in  a  test-tube,  the  drops  of  mercury,  if  large  enough 
to  fall  with  sufficient  velocity,  were  not  only  elongated  in  the 
direction  in  which  they  fell,  but  were  also  drawn  out  at  the  upper 
pole,  or  that  opposite  the  direction  of  motion,  so  that  the  whole 
drop  rudely  simulated  the  figure  of  a  monad  with  a  single  posterior 
flagellum  or  tail.  While  such  an  artificial  form,  produced  as  the 
consequence  of  the  definite  interaction  of  certain  forces,  such  as 
resistance,  cohesion  and  friction,  generated  between  two  substances 
of  known  qualities,  cannot,  of  course,  fail  to  be  suggestive,  the 
writer  does  not  mean  to  imply  that  the  problem  of  the  genesis  of 
the  figures  or  shapes  of  all  monadiform  organism  is  thus  solved. 
It  is  only  in  the  way  of  a  suggestion  toward  rendering  palpable  the 
action  of  some  of  the  forces  of  nature,  which  have  had  to  do  with 
giving  a  definite  form  to  some  of  the  lowest  and  most  numerous  of 
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livitif:  lii'iii^,  th&t  the  experiment  was  undertaken,  [f  previoos 
experiments  of  the  writer  had  utteHy  failed,  there  was  no  resMHi 
why,  liy  varying  the  conditionH  and  nieaiu  used,  that  some  interert- 
inf;  re*iilLt  should  not  be  obtained,  afl  the  sequel  proves. 

[ierthdld  han  conclusively  shown  that  a  onase  of  plasma,  such  as 
in  fnnml  in  an  anireba,  would,  for  physical  reasons,  tead  to  be 
elon^iited  in  the  direction  of  its  own  motion,  such  as  is  actualljr 
olwcrvwl  to  he  the  case.  The  experiment  with  the  lar^  drop  at 
mercnry  falling  ihningh  a  thick  xolution  of  soluble  glaxB.  shows 
thai  if  the  friction  and  cohesion  incident  to  its  motion  be  the  same 
on  all  sides,  and  sutHciently  great,  that  the  whole  mans,  iitstead  of 
flattening  in  one  direction  and  elon^ting  in  another,  as  in  the  case 
of  an  anm-ba  creeping  over  a  fixed  sulMtratuni,  there  ir  a  ^neral 
elongation  in  the  direction  of  motion,  resulting  in  the  production 
of  an  elongated  or  pyriforni  body  with  a  short  hut  sharply  attenu- 
ated flagelluni  or  tail.  The  flagellum  aeemg  to  be  largely,  though 
probuhly  not  wholly,  the  result  of  friction,  since  at  itd  apex  the 
mercury  is  continually  being  pulle<l  off*  in  the  form  of  almost  im* 
paliuilily  fine  globules,  so  that  in  this  way  the  large  drop  may  be 
slowly  disintegrated  into  a  vatit  nuinl>er  of  minute  metallic  globiilea. 

That  the  figures  of  many  of  the  lower  organisms  are  aHetted 
more  or  kws  by  such  forces  as  tliui<^  of  coher<ioii  and  friction  with 
the  I'ircumjacent  fluid  nieilia  in  which  they  live,  and  by  surface- 
tension,  etc..  there  can  scarcely  l>e  any  donlit.  In  what  ways  these 
forces  tend  to  modify  organisms  can  only  l>e  determined  by  the 
muft  lalwrioUH  and  ilifRcult  methods  of  o  Interval  ion  and  study. 
Such  etTccts  cannot  W  determineil  by  studying  the  dead  organisms, 
bui   niur>t  l>e  iimdurled  on  the  living  mnterial,  with  the  help  of  « 
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globules  there  is  associated  a  progressive  acceleration  of  motion  due 
to  the  gradually  increased  gravity  of  the  individual  drops,  and 
consequently  increased  friction  and  cohesion  of  the  larger  surface 
of  the  larger  drops  witli  the  viscous  medium  through  which  they 
fall.  If  the  attempt  were  made  to  represent  the  law  according  to 
which  the  three  forms  of  drops  were  produced,  it  would  be  necessary 
to  determine  the  weight  or  mass  of  each  of  the  three  sizes  of  drops 
or  globules  of  mercury,  and  their  rate  of  motion  in  a  given  interval 
of  time.  The  factors  of  friction  and  cohesion  would  be  dependent 
upon  the  increase  in  the  area  of  the  surfaces  of  the  three  grades 
of  drops.  The  viscosity  of  the  medium  would  be  the  same  for 
all  three  sizes.  These  data  are  measurable,  and  could  be  expressed 
in  mathematical  formulae. 

The  writer  is  aware  that  this  experiment  does  not  account  for 
€agella  at  both  ends  of  a  monad,  such  as  many  bacterial  forms 
show ;  nor  does  it  account  for  the  genesis  of  cilia  or  pseudoj)ods 
all  over  a  Protozoan,  or  for  the  cilia  on  an  epithelium  lining  a 
cavity,  or  covering  a  free  surface  in  one  of  the  higher  Metazoa.  It 
is  presented  only  with  a  view  to  indicate  that  experiment  in  the 
direction  of  the  artificial  simulation  of  some  of  the  lowest  living 
forms  w^as  not  without  much  that  is  suggestive,  even  though  no 
definite  conclusion  could  be  formulated  from  such  an  experiment, 
except  the  single  one,  that  the  nature,  and  especially  the  velocity 
of  the  motions  of  the  lowest  organisms,  through  their  fluid  sur- 
roundings, has  probably  had  a  definite  or  determinate  influence  in 
modifying  their  shapes  so  as  to  develop  a  major  axis.  Or  where, 
as  in  some  cases,  the  bodv  of  the  monad  is  attached  to  the  side  of  a 
long  vibratile  flagellum,  there  is  an  evident  tendency  to  drag  out 
or  leygthen  the  monad's  body  in  the  direction  of  motion.  The  re- 
semblance of  the  flagellula  stage  of  Protomyxa  to  our  large  arti- 
ficially-produced monadiform  drop  of  mercury  moving  in  a  solution 
of  soluble  glass  is  even  more  striking. 

Furthermore,  as  a  matter  of  fact,  we  find,  as  in  Paramceciumy  that 
a  slight  spiral  torsion  of  the  body  causes  such  a  form  to  rotate 
while  moving  in  a  linear  direction,  and  conformably  with  its  major 
axis  or  longest  diameter. 

There  is,  in  fact,  no  evidence  to  disprove  that  the  major  axis  of 
all  lower  forms,  as  well  as  the  major  axes  of  higher  forms,  may  not 
have  been  at  first  partly  or  wholly  the  result  of  the  direct  inter- 
action of  their  primitive  ancestral  types  with  their  surroundings. 
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In  this  connection,  I  may  mention  the  planulse  of  Coelenterata, 
which  are  elongated  in  the  direction  of  their  own  motionB,  as  well 
as  the  gastrulce  of  sponges  and  the  lowest  vertebrates,  which  are 
similarly  extended  in  the  direction  of  their  principal  motione. 
That  such  tendencies  of  contiguration  were  thus,  Id  the  first  instance, 
directly  adaptive  or  directly  acquired,  there  is  the  greatest  prob- 
ability. Their  subsequent  transmission  through  inheritance  by  un- 
equal growth  along  the  major  and  minor  axes  is  equally  probable, 
in  that  the  unequal  growth  may  have  been  in  the  first  place  un- 
equally stimulated  along  these  axes  by  variation  of  stress  along 
them,  due  to  the  motion  of  the  organism  itself.  For  stress  or 
resiiitance  from  without,  along  the  longest  axis  would  be  less  than 
in  the  direction  of  the  minor  axis,  which  would  constantly  tend  to 
be  compressed,  as  the  experiments  here  described  testify.  There 
are  even  facts  which  support  this  conclusion  in  another  way.  For 
example,  the  wild  trout  has  a  sharper  head  and  more  slender  body 
than  the  trout  reared  in  ponds  and  basins  under  domestication,  and 
the  same  rule  holds  in  respect  of  gold-fishes.  The  correlation  of  a. 
sharper  head  and  slenderer  body  is  evidently  with  greater  activity 
and  ease  of  motion,  so  that  the  wild  form  may  be  regarded  as 
"  clipper-built,"  or  like  the  figure  of  the  famous  yacht  "  Puritan," 
as  compared  with  an  ordinary  fair-sailing  sloop.  These  correlations 
of  figure,  with  proportional  powers  of  motion,  are  even  more 
marked  amongst  tlie  families  of  fishes  themselves.  The  swiftly- 
swimming  sharks,    mackerel  and  herring  are   the  "clipper-built" 
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the  direction  of  the  motions  of  the  creature  are  reversed  as  often  as 
the  direction  of  the  vibrations  or  undulations  of  the  body  is  re- 
versed, as  must  result  from  the  well-known  laws  of  wave-motion. 

The  assumption  of  the  undulatory  or  vibratory  method  of  loco- 
motion, according  to  the  laws  of  wave-motion,  as  in  fishes,  entails 
the  necessary  conformity  of  the  longest  or  major  axis  with  the  di- 
rection of  motion.  No  other  direction  of  progressive  motion  fol- 
lowing from  the  undulations  of  an  elongated  body  is  conceivable, 
as  seen  in  the  ca^e  of  Trypanosoma.  The  direction  of  the  motions 
of  a  vast  majority  of  animals  is  therefore  determined  according  to 
the  physical  laws,  the  operations  of  which  we  have  just  been  tracing, 
while  it  has  been  equally  well  shown  in  the  experiment  presented 
that  an  energy,  generated  within  the  organisms,  and  dissipated  in 
the  form  of  motion,  must  always  tend  to  elongate  such  an  organism 
moving  in  a  fluid,  in  conformity  with  the  well-known  laws  of  friction 
and  cohesion,  to  which  a  soft,  viscous,  primitive  organism  must  have 
been  exposed  during  its  motions  through  such  a  fluid  medium. 

The  energy  expended  in  molar  or  mass-motion  was,  therefore, 
partly  dissipated  at  one  time  in  giving  a  figure  to  the  organism,  as 
follows  from  known  and  empirically  demonstrable  laws  of  the 
motion  of  viscous  bodies  in  fluids.  We  may,  therefore,  literally 
assert,  with  Lamarck,  that  organisms  have,  through '  their  own 
motions,  tended  to  shape  and  modify  themselves.  And  it  may  be 
added,  there  is  no  evidence  at  present  to  show  that  such  laws  domi- 
nating similar  forces  are  not  active  at  the  present  moment,  and  that 
mechanical  evolution  is  now  in  progress.  The  Lamarckian  and 
Darwinian  hypotheses  are  therefore  reconcilable  with  the  doctrine 
of  the  conservation  of  energy — the  so-called  Neo-Darwinian  doc- 
trine is  not,  and  is  therefore  false.  The  first-named  hypotheses 
thus  lend  themselves  to  an  explanation  of  the  genesis  of  variations 
which  the  latter  does  not,  since  its  most  strongly-expressed  tenet 
is  that  acquired  characters  cannot  be  inherited.  (Acquired  only  as 
here  supposed,  viz.,  through  the  expenditure  of  energy.) 

Another  effiect  of  the  undulatory  motion  of  living  bodies,  along 
their  major  axes,  is,  that  if  they  move  freely  in  a  dense  medium, 
such  as  water,  they  tend  to  be  flattened,  especially  at  the  ends,  and 
at  right  angles  to  the  plane  in  which  the  undulatory  or  wave- 
motions  of  the  body  are  propagated.  This  is  seen  first  of  all  in 
monadiform  organisms  themselves,  and  their  flagella  or  propelling 
organs,  which  are  flattened,  as  is  shown  by  successful  cross-sections 
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of  such  minute  stnictures.  This  lateral  flattening,  due  to  lateral 
undiilatory  motion,  is  alao  illustrated  by  the  Hydrophidie  nmongsl 
snakes,  in  which  their  marine  swimming  habits  have  developed  a 
vert i  call y-fl a tte lied  tail  in  a  series  of  types  which  are  ancestrally 
allied  to  Innd  fiirms  amongst  the  Elapidie.  It  is  further  illustrated 
iu  fishes  in  which  the  flattening  has  expressed  itself  in  the  develop- 
ment of  vertical  tin-folds  and  fins.  In  Saffitta,  where  the  undula- 
tions of  the  body  are  in  a  vertical  plane,  and  not  lateral,  as  in  fishes, 
the  fins  are  flattened  horizontally. 

The  further  consequences  of  this  process,  under  the  stress  of 
still  further  modifying  couditious,  may  be  traced  in  the  origin  of 
heteroeercy  in  fishes,  as  may  be  illustrated  by  means  of  a  paper 
model  vibrated  from  side  to  side  in  a  dish  of  water.  If  the  lower 
caudal  lobe  is  widened,  as  it  probably  was  by  energetic  sculling 
strokes  of  the  tail  iu  struggling  to  get  to  the  surface,  there  must 
result  an  upward  flexure  of  the  axis  of  the  tail,  resulting  in  the 
morphological  complication  seen  to-day  in  diverse  groups  of  fishes 
which  have  no  possible  genetic  connection  with  each  other,  as  Is 
proved  by  the  structure  of  the  tails  of  these  several  forms.  Since 
there  cannot  be  any  possible  genetic  connection  between  Selachians 
and  Teleostomes,  or  of  the  latter  with  tlie  sturgeons  or  Chimajroids, 
the  heteroi'ercnl  conditions  of  these  forms  must  have  arisen  inde- 
pendently, and  as  a  consequence  of  the  same  physical  causes  acting 
independentlv  and  in  the  same  way  for  tiach  group.'  The  fracture 
of  the  caudal  rays  of  the  Salmonoids  and  Clupeoids  follows  con- 
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suggested  by  Prof.  Bardeleben.*  Notwithstanding  their  bicon- 
cavity,  the  vertebrae  of  the  salmon  show  undoubted  evidence  of 
conforming  to  the  shape  demanded  of  them  in  executing  the  lateral 
undulatory  movements  of  the  body.  In  the  Cetacea,  where  these 
undulations  are  vertical,  the  conformation  of  the  caudual  vertebrae 
is  precisely  the  reverse  of  what  it  is  in  the  salmon. 

Farther  research  will  undoubtedly  disclose  farther  evidence  of 
the  forward  displacement  ot  the  vertical  and  paired  fins  of  fishes. 
This  displacement  may,  with  absolute  certainty,  be  traced  to  the 
manner  in  which  the  vertical  fins  exercise  their  functions  in  certain 
instances,  as  in  MoUiy  for  example.^  The  continuous  tension  for- 
wards on  the  bases  of  the  dorsal  and  anal  fins,  acting  like  propeller- 
blades  from  before  backwards,  has  conspired  to  produce  such  a 
result  only  too  plainly  evident  in  a  study  of  the  skeleton.  But 
even  this  result  is  to  be  traced  to  antecedent  modes  of  motion  of 
the  whole  body,  which  were  undulatory  in  character,  but  which  now 
no  longer  afiTect  the  body  itself  of  this  singularly-modified  fish.  We 
may,  therefore,  affirm,  that  habits,  and  ultimately  functions,  have 
been  superposed,  leading  to  the  superposition  of  structures.  If 
this  method  of  procedure  is  philosophical,  the  whole  fabric  of  mor- 
phological method  and  speculation  now  rife  amongst  biologists  must 
be  re-cast.  For  my  own  part,  I  have  no  hesitation  in  declaring 
that  some  of  the  current  methods  are  destined  to  end  in  disappoint- 
ment. The  method  is  overweighted  with  morphological  details, 
which  have  nothing  but  a  morphological  significance  in  the  eyes 
of  this  newer  school  of  biologists.  What  such  methods  may  lead 
to  is  indicated  by  papers  which  have  appeared  within  the  year  on 
the  origin  of  vertebrates  from  crabs  and  scorpions ! 

No  hypothesis  of  the  origin  of  the  limbs  yet  offered  is  anything 
but  purely  morphological,  and  by  so  much  is  one-sided  and  defective. 
None  of  the  hypotheses  of  the  evolution  of  the  limbs  link  the  pal- 
pable facts  of  structure  with  the  palpable  facts  of  function,  and, 
above  all,  with  the  mechanical  and  physiological  laws,  in  the  widest 
sense,  which  that  function  and  structure  illustrate.  As  long  as 
they  do  nothing  more,  these  hypotheses  are  a  mere  conning  of  data 
to  which  no  significance  can  or  will  be  attached  by  those  who  ask 
for  more  than  mere  anatomy,  except  as  those  data  help  to  illustrate 

^  Beitrage  sur  Anatomie  der  Wirbelsaule,  4to,  Jena,  1874.  (Die  Wirbelsaule  aU 
Fachwerk,  pp.  20-27.) 

2  The  Swimming  Habits  of  the  Sun-fish,  Science  VI,  1885,  pp.  103-104. 
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a  philosophy  of  tlint  science  whose  barest  outlines  have  8ctir<i>lT 
more  than  hcen  iD<licatc<l.  We  may  truly  say,  with  Koux,  that 
there  is  au  aimtomical  dixvipline  of  the  future  which  has  scarcely 
yet  been  dcvcloiieU  even  in  outline.  Only  here  and  there  has  any 
one  been  Iiold  enough  to  declare  himself.  This  new  scienre  will 
not  grow  ns  fai»t  h4  morphology.  It  will  re({uire  a  different  aort  of 
mental  equipment  than  is  |>ossessed  by  the  majority  of  morpholo 
gists,  most  of  whom  seem  to  he  lo!it  in  trivial  morphological  deUitU, 
or  ill  Iraming  systems  of  relations  und  phylugenies  based  ou  purely 
morphological  data,  and  which  are  more  or  less  happy  and  valuable 
OS  aida  in  identifying  forms.  This  newer  discipline  will  deniaDd 
thai  a  structure  be  turned  over  and  looked  at  from  every  conceiv- 
able standpoint  of  conditions  which  have  had  to  do  with  its  geneaU. 
The  method  is  infinitely  slow,  because  it  recognises  the  fact  that 
Mriictura,  JuHetioiut  and  eondilions  are  contemporaneous  or  super- 
[lOiied :  and  to  unravel  the  method. of  the  working  of  the  ener^  of 
life  as  manifested  to  us  in  living  creatures,  through  this  interwoven 
trinity  of  factors,  is  its  object. 
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nOTE  OH  THE  SOFT  FABT8  AHD   DENTITION  OF  STOM&TELU. 
BY    H.   A.    PILSBRY. 

Ill  llie  cuurse  of  my  study  of  Slomatella  for  the  Manual  of  Concho- 
logj',  I  was  struck  by  the  apparent  diversity  of  the  fewanimals  of  differ- 
ent species  described  by  various  observers.  It  therefore  seems  de- 
siral>le  to  describe  ibe  only  species  seen  by  me  iu  the  flesh,  and  lo 
figure  the  dentition,  heretofore  unknown. 

The  s|)ecimen  (No.  60696  of  the  alcoholic  collection  of  the  Acad- 
emy) is  labelled  S.  Godeffroyi  Dkr.,  Viti  Islands.  It  seems  to  be 
the  same  as  S.  Mariei  Crosse.' 

The  foot  is  broad  and  fleshy,  eraarginate  behind,  the  sole  divided 
longitudinally  by  an  impressed 
median  furrow.    Ilsuppersurface 
granulate    and    tube  re  u  late. 
*  The    muzzle    is    rather    broad, 
,  transversely  wrinkled,  ending  iu 
a  flat,  oval  oral  disk,  the  mouth 
in  the  middle.      Tentacles  stout 
but  tapering.      Eyes  on    short, 
stout  jiedundes  outside  and  a  little  above  the  bases  of  the  tentacles. 
Epipodial  ridge  commencing  in  a  short  tri- 
angular lobe  behind  the  right  eye- i>ed  uncle, 
the  lateral  edges  of  the  lobe  somewhat  up- 
turned, like  a  short  trough.     From  this  the 
epipodial  ridge  is  rather  fleshy  and  prom- 
inent along  the  sides  of  the  foot,  and  it  bears 
It  terminates  posteriorly  at  the  operculigerous 
lobe.     In  the  specimen  before  me 
there  is  no   operculum,  and    the 
^^  edges  of  the  lobe  are  upturned, 

"b:      -^Z_i^"^  probably  from  contraction  iiialco- 
■BH«r,4i       hoi.     There  are  two  minute  frontal 
lobes  between   the  tentacles,   not 
connected  across  the  "  forehead." 
is  single,  consisting  of  numerous  (about  130)  narrow  plates. 
Anterior  third  of  the  plume  free.      Anus 
n  a  short  papilla. 

<.dt  Manital  ol  Concbology,  xii,  p.  10. 


72  PROCBEUlNHa  OF  THE  ACADEMY  OF  [1J*91. 

The  mdiilii  hIiow^  n  ninrketl  resembhince  to  the  same  organ  iu  the 
Trorhifiit.  The  rhachiiliaD  tooth  has  a  broad  hotiy,  narrowed  above, 
with  »  dUtinct.  denticulate  cusp.  The  laterals,  live  on  each  side, 
are  of  rather  complicnied  form,  having  supportinf^-wings  on  their 
outer  ei)<^,  or  as  Tni^chel  would  call  them.  Slulzlamella.  Thcr 
i;ra()ually  change  in  rurni  from  the  oblique  shape  shown  by  the  to- 
ner one,  to  the  more  upright  position  of  the  lifth  or  outer  lateral. 


Kote  here  that  the  outer  latent!  is  of  the  same  size  and  structure  as 
the  inner  one«,  not  enlarged  or  reduced,  or  modified  in  form  an  in 
so  many  Rhipidoglosivte  mulliisk.".  The  inner  uncinua  hna  a  very 
broad  trianKular  body  ;  the  following  ones  have  the  body  of  the 
tooth  narrower,  and  in  the  outer  nncini  it  is  still  more  slender. 
The  cueps  of  the  rhacbidian  and  lateral  teeth  are  denticulate  on 
their  edges;  those  of  the  inner  uncini  are  smooth,  but  the  outer 
one*  have  long  serrate  cus|h>. 

Explanation  of  Jiffure*. 
Figs.  1.  2,  three  views  of  animal,  the  shell  removed  from  the  dor- 
sal and  side  views,  showing  the  visceral  mass  (v.  m.),  the  epipmlial 
ridge  (e),  eU-.     Fig.  8  I'huws  the  mantle  slit  o|»en  to  exhibit  the  gill 
(y),  anal  papilla  (a)  and  left  tentacle  and   eye-peduncle.        Also 
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January  18. 
Dr.  Geo.  H.  Horn  in  the  chair. 

Twenty-three  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : — 
On  the  "  Genus  Psilorhinus  Ruppell."     By  Witmer  Stone. 
"  Description  of  a  specimen  of  Chirolophus  polyactocephalus  from 
Vancouver  Island."     By  Ashdown  H.  Green. 

"  Geological  Researches  in  Yucatan."     By  Prof  Angeio  Heilprin . 


January  20. 

Dr.  Charles  Schaeffer  in  the  chair. 

Thirty  persons  present. 

A  paper  entitled  "  A  Review  of  the  Cretaceous  Mammalia"  by 
Henry  F.  Osborn  was  presented  for  publication. 

An  hypothesis  as  to  the  Nature  and  Origin  of  Genu  Force. — Dr.  J. 
Cheston  Morris  referred  to  a  communication  published  by  him 
in  the  Proceedings  of  the  Academy  about  thirty  years  ago  in  which 
he  called  attention  to  the  mode  of  splitting  of  egg-albumen  in  diluted 
solution  kept  at  a  warm  temperature,  giving  rise  to  a  body  likecrea- 
tin  and  a  ferment  possessing  properties  allied  to  pepsin.  Accident, 
unfortunately,  and  press  of  other  work,  prevented  the  completion  of 
the  quantitative  analysis.  But  now,  in  connection  with  the  views 
recently  propounded  by  Dr.  McLaughlin  (Texas  State  Med.  Soc. 
Trans.  1890)  as  to  the  explanation  of  the  phenomena  of  immunity 
from,  and  prevention  of,  contagious  and  infectious  diseases  by  the 
law  of  interference,  these  views  might  be  again  referred  to,  as  illus- 
trations of  the  splitting  of  organic  molecules  and  their  results. 

Physical  forces  are  now  generally  regarded  as  vibrations  or  un- 
dulations produced  in  matter,  but  to  regard  vital  force  as  also  vibra- 
tory is  a  great  step  in  advance.  Its  effects  are  evolution  of  form, 
growth,  secretion,  excretion,  reproduction,  maintenance  of  form  with 
change  of  material ;  its  conditions,  the  presence  of  liquid  plasma, 
heat,  light,  oxygen,  and  a  germ,  itself  the  result  of  union  of  a  germ- 
cell  with  a  sperm  cell.  Without  all  these,  we  have  no  life-phenom- 
ena with  them  they  alw^ays  ensue.  Matter  in  becoming  part  of  a 
living  body  continues  to  jx>ssess  all  the  vibrations  which  give  its 
special  character ;  the  plasma,  be  it  earth  or  organic  matter,  retains 
its  chemical  properties,  but  these  are  modified  by  other  vibrations 
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resulting  from  this  siwcial  force.  If  the  law  o{  iiiierfereiice  explains 
many  of  the  phenomena  of  infectious  and  contagious  diseases,  and 
also  the  action  of  many  drugs  (as  ibr  instance  that  of  opium  inhib- 
iting or  modifying  nerve- vibration  J,  no  less  does  that  of  traiuifer- 
enee  explain  the  origin  of  the  germ.  If  a  cord  l>e  stretched  between 
two  pillars,  and  a  weight  suspended  half-way  between,  and  then  two 
other  weights  similarly  suspended  half-way  lielweeu  it  and  the  pil- 
lars, so  that  motions  at  right  angles  may  be  given  to  them— e.  g. 
north  to  south  to  one,  east  to  west  to  the  other — the  central  weight 
will  gradually  begin  to  swing  and  evolve  certain  ligures  and  curves 
due  to  the  impulses  transferred  from  the  two  outer  weights.  So  the 
union  of  the  contents  of  the  germ-cell  and  sperm-cell  results  in  the 
formation  of  a  germ  which  evolves  a  form  like  that  of  its  parents, 
following  their  evolution,  transmitting  in  turn  its  form  to  its  succes- 
sors, or  transmuting  it  into  other  forms  of  motion.  Thus  all  the 
Shenomeua  of  life  may  be  explained  on  the  viiiratory  hypothesis. 
ay,  deiith  itself  is  liut  the  transmutation  into  other  forms  of  the 
form  so  evolved,  and  becomes  as  necessary  a  part  of  tne  whole 
series  of  evolutions  as  birth. 

The  permanence  of  cicatrices  is  thus  explained.  Also  the  appar- 
ent intelligence  with  which,  from  a  common  plasma,  different  plants 
evolve  dilierent  principles  (according  to  their  3|Micial  vibrations), 
or  different  organs  take  their  special  nutriment  from  one  common 
blood,  and,  as  the  nerves  for  instance,  give  rise  to  special  vibrations 
consonant  with  their  special  functions. 

In  fact  we  enter  thus  upon  an  entirely  new  field  in  biology,  physi- 
ology, pathology  and  therapeutics.  Already  the  results  obtained  in 
the  study  of  variola,  syphilis,  anthrax,  rabies,  cholera,  and  as 
alleged  lately  in  tuberculosis,  may  be  seen  to  arrange  themselves  in 
accordance  with  the  principles  thus  enunciated,  as  foreshadowed  by 
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Bate  of  Coral  Orowth. — Prof.  Heilprin  exhibited  a  specimen 
of  Porites  astrceoides  from  the  Caletta  Reef,  harbor  of  Vera  Cruz, 
Mexico,  which  gave  some  interesting  data  regarding  the  rate  of 
growth  of  coral  structures.  The  specimen  in  question  was  received 
through  Captain  J.  Powell,  Chief  of  Construction  of  Piers  of  the 
Mexican  Railway,  and  is  said  by  that  gentleman  to  have  been  re- 
moved from  an  anchor  which  was  cast  in  the  autumn  of  1885  and 
drawn  in  November,  1890.  The  extreme  period  of  growth  is  thus 
somewhat  over  five  years,  but  naturally  it  is  impossible  to  state  how 
soon  after  the  casting  of  the  anchor  attachment  of  the  polyp  was 
made.  The  coral  is  a  mammillated  sheet  or  crust  measuring  four 
inches  in  longest  diameter,  and  somewhat  less  than  three  inches  on 
the  shorter  diameter.  The  general  thickness  of  the  basal  mass  is 
not  over  i-t  inch,  although  through  involution  and  secondary  crus- 
tage  knobs  of  considerable  prominence  have  been  added  to  the  sur- 
face. Assuming  the  basal  growth  as  the  index  of  actual  develop- 
ment then  the  annual  accretion  would  be  (if  we  allow  full  hve  years 
for  the  process)  scarcely  the  ^  of  an  inch.  Observations  recently 
made  on  other  species  of  corals  have  yielded  somewhat  similar  re- 
8ult9. 

The  following  were  elected  members : — Albert  P.  Brown,  M.  D., 
Amos  Peaslee  Brown,  Thomas  Hewson  Bradford,  M.  D.,  Stewardson 
Brown,  Edmund  E.  Reed  Jr.,  George  C.  Evans  and  Mary  S. 
Holmes. 

The  following  were  ordered  to  be  printed : — 
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HEW  8FECIZB  OF  FDHOI  FBOM  VASIODS  LOCALITIES. 
BY   J.   B.    ELLIS  AND  BENJAMIN    M.    EVERHART. 

FhyllottietK  LjoopodU. 

Oa  leaves  of  Lyeopue  CanadetuU,  LondoD,  Canada,  Sept.,  1889. 
J,  Deamess,  727.  Spots  amphigenoua,  thin,  white,  mottled  with  dirty 
gray,  finally  deciduous  and  ofMn  coufluent,  1-3  mm.  diam.  with  a 
definite,  narrow,  black  border.  Perithecia  epiphyllous,  sublentic- 
ular, black,  pierced  above,  80-100  /',  diam.  not  numerous.  Sporules 
abundant,  hyaline,  elliptical,  with  a  nucleus  in  each  end,  2^-3  x 
U/<. 
Fhyllaitiota  Fatuitldi). 

Oil  leaves  of  Petcuites  palmala,  Liondon,  Canada,  Sept.,  1889,  J. 
Dearness.  838.  Spots  orbicular,  reddish-brown,  sometimes  with  a 
whitish  center,  i-1  cm.  diam.  concentrically  wrinkled,  margin  sub- 
indefinite.  Sporules  oblong-elHptical,  hyaline,  5-8  x  21-3  ,'i.  Pos- 
sibly an  imperfectly  developed  form  of  Ascochyla  microtpora  Traill., 
but  we  see  no  septum  in  the  sporules. 
Fhfllottlata  minntittima. 

On  living  leaves  of  -rleer  glabrtim.  Hot  Creek  Basin,  Sioux  Co., 
Nebraska,  Aug.,  1889.  H.  J.  Webber,  21.  Spots  amphigenous 
irregular  in  outline,  suborbicular,  4-9  mm.  diam.  reddish-brown 
above  with  a  lighter  colored  shaded  border,  paler  below.  Perithecia 
ifihyiloua.  minute  (".J-So  /j.),  globoae,  numernu!i,  subproinini 
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perithecia  being  collected  in  orbicular  patches  }-l  cm.  across  and 
darker  than  the  other  parts  of  the  leaf.  Sporules  25-30  x  1  i-2  /z., 
nucleate,  narrower  at  one  end. 

Fhylloitiota  BtaphylesB  Dearness. 

On  living  capsules  of  Staphylea  trifolia^  London,  Canada,  Aug., 
1890.  Dearness,  No.  16.  Spots  atfirst  wine  color,  becoming  brown, 
mostly  limited  when  young  by  a  carmine-red  line.  Perithecia  scat- 
tered, 90-145  II.  diam.,  innate,  concolorous  with  the  spot  at  first, 
at  length  darker  and  finally  well  marked  by  a  ring  of  raised,  light 
cuticular  cells.  Sporules  oblong-elliptical,  hyaline,  becoming  pale 
brown,  6-7  x  2i-3i  /i. 

PhyUoitioto  Bhei. 

On  leaves  of  rhubarb  (Rheum  Rhaponticum)  Newfield,  N.  J., 
Sept.,  1889,  and  New  Brunswick,  N.  J.,  Aug.,  1890.  (Halsted.) 
Spots  large  (1  cm.  or  more),  reddish -brown,  concentrically  zoned. 
Sporules  oblong  or  clavate-oblong  or  elliptical,  2-3  nucleate,  hya- 
line, 7-12  X  3i-4i  fi.  Some  of  them  slightly  constricted  in  the  mid- 
dle but  no  septum  seen. 

Phylloitlota  ParkinioniflB. 

On  living  leaves  of  Parkinsonia  aculeata,  San  Antonio,  Texas, 
Dec,  1889-Jan.,  1890.  Dr.  B.  F.  G.  Egeling,  No  121.  Spotsamphi- 
genous,  orbicular,  minute  (1  mm.)  nearly  black,  with  a  slightly  raised 
border,  becoming  reddish  brown.  Perithecia  innate  only  slightly 
prominent,  depressed-globose,  dark,  80-100  /i.  diam.  Sporules  ellip- 
tical or  oblong-elliptical  hyaline,  4-6  x  2  (i, 

Phylloitlota  SophorsB. 

On  living  leaves  of  Sophora  apeciosa,  San  Antonio,  Texas,  Dec, 
1889.  Dr.  B.  F.  G.  Egeling.  Spots  amphigenous,  small  (about 
1mm),  round,  concave  on  both  sides  of  the  leaf,  with  a  narrow  raised 
border,  nearly  black,  becoming  reddish -brown,  leaf  not  discolored 
around  them.  Perithecia  innate,  mostly  only  one  on  a  spot  parti- 
ally erumpent,  globose,  100-150  /jl,  filled  with  a  mass  of  minute  (li 
-2i  X  i  /i.)  sporules. 

Comalaria  almioola. 

On  outer  dead  bark  of  Elm,  London,  Canada,  Dec,  1889.  J. 
Dearness,  1248.  Perithecia  clavate-cylindrical,  black,  §-1  mm. 
high  and  about  74  //.  thick  below,  enlarged  above  and  100  //.  thick 
but  acute  at  the  apex,  of  fibrous  texture,  the  fibres  separating  above 
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into  a  dense  brush-like  head.  Sporu I es  enclosed  in  the  swollen  head, 
slender  fusoid,  pale  yellowish,  multinucleate  becoming  multiseptat«, 
70-80  X  3  /'.,  ends  attenuated  and  mostly  curved  in  opposite  direc- 
tions, borne  on  filiform  basidia  about  35  i'.  long.  Closely  allied  to 
C  hUpidula  Ell.  but  ditfers  in  its  smooth  stem  with  swollen  head 
and  rather  longer  and  narrower  sporules. 
Spbaeronema  tpliaeroptotdeDiii. 

On  dead  limhs  of  Fraxinua,  London,  Canada,  Feb.,  1889.  J. 
Dearness,  1467.  Perithecia  scattered,  conicai,  J  mm.  diam.,  sunk 
in  the  surface  of  the  inner  bark  and  erumpent  through  the  ruptured 
epidermis,  with  a  subulate  slender  beak  )-l  mm.  long  crowned  with 
a  whitish  globule  of  ejected  sporules  which  are  oblong,  hyaline,  12- 
20  X  6-8  ;<.,  on  basidia  about  as  long  as  the  sporules  and  2i-3  /<. 
thick.  Among  the  basidia  are  numerous  slender  threads  (sterile 
basidia)  ?  like  paraphysea  overtopping  the  sporules. 
SohltothyrsllK  Hippooaitani. 

On  bark  of  dead  Jescii^w  ffipjwtWMtonwm,  London,  Canada,March, 
1890.  J.  Dearness,  1571.  Peritheciasubseriately-erumpent,  super- 
ficial, black,  globose-tubercnliform,  subconfluent  or  single,  when 
perfect  more  or  less  distinctly  quadrisulcate.  Sporules  fosciculate, 
75-80  ;».  long,  separating  above  into  cylindrical,  hyaline,  truncate 
joints  8-10  X  1  i .".  The  lower  part  may  be  considered  as  a  basidium 
and  is  of  a  brownish  color. 


HaploipoTslU 
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Sphaeropiii  nlmioola. 

On  dead  elm  branches,  London,  Canada,  Apr.,  1890.  Dearness, 
1581  (b).  Perithecia  scattered,  minute  (}-J  ram.),  white  inside, 
covered  by  the  epidermis  which  is  raised  into  little  pustules  hut 
mostly  not  ruptured.  Sporules,  yellowish-brown,  elliptical  or  obovate, 
20-30  X  12-15  II,  on  stout  basidia  rather  shorter  than  the  sporules. 
S,  ulmi  S.  &  R.  has  sporules  60-70  /i,  long. 

Diplodia  papillosa. 

On  bark  of  dead  Cornus,  London,  Canada,  Feb.,  1890.  J.  Dear- 
ness. Perithecia  scattered,  buried  in  the  bark  which  is  raised  into 
minute  papillae  over  them,  minute  (}-J  mm.).  Sporules  oblong- 
elliptical,  greenish-yellow,  1 -septate  and  slightly  constricted,  12-15 
X  6-7  ;i.  Apparently  the  stylosporous  stage  of  Didymella  Corni 
(Sow.),  which  is  found  with  it.  D.  mamillana  Fr.  has  larger  brown 
spores. 
Diplodia  Linderae. 

On  dead  limbs  o£  Lindera  Benzoin^  Newfield,  N.  J.  and  London, 
Canada.  Perithecia  scattered,  covered  by  the  epidermis  or  partially 
erumpent,  small,  sporules  oblong-elliptical,  brown,  1-septate  and  con- 
stricted, 10-12  X  3-4  !L.  Possibly  not  distinct  from  D,  Harknessiiy 
Cke. 

Diplodia  Dearneisii. 

On  dead  decorticated  stem  of  wild  currant,  London,  Canada, 
Feb.,  1890.  Perithecia  erumj^ent-superficial,  scattered,  minute  (i 
mm.),  subglobose,  sporules  narrow-elliptical,  brown,  1-septate,  8-10 
X  3J-4  /I.  Differs  from  D.  ribicola  C.  &  E.  (Grev.  V.,  p.  55)  in  its 
much  smaller  sporules.  D.  ribicola  C.  &  E.  takes  precedence  of  D, 
Ribis  Sacc.  which  appears  to  be  the  same. 

Leptoitromella  elastioa. 

On  leaves  of  Ficvs  elasiica  in  a  green-house  at  Knoxville,  Tenn., 
Jan.,  1890.  Prof  F.  L.  Scribner.  Spots  large,  dull  white,  darker 
around  the  margin  with  a  reddish-purple  border.  Perithecia  epi- 
phyllous,  hysteriiform,  J-3  mm.  in  the  longer  diam.  opening  by  a 
longitudinal  cleft  along  the  middle.  Sporules  oblong,  hyaline,  2-3 
nucleate,  12-15  x  4-5  //.,  on  stout,  olivaceous  basidia  12-15  x  3-4 /i. 
Probably  the  spermogonial  stage  of  some  Lophodermiinn. 

Septoria  gummigena. 

On  the  hardened  gum  of  cherry  trees,  Wilmington,  Del.,  Dec.  3, 
1889.     A.  Commons,  1105.     Perithecia  gregarious,  black,  subovate, 
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Boon  broadly  pierced  above,  about  J  mm.  diam.     Sponiles  filiform. 
conUDUOUs,  30-40  X  1-1 1  /i. 
BcpUriK  doUehoipon. 

On  leaves  of  Sotidago  latifolia,  London,  Canada,  Sept^  1S89. 
Dearneiss,  835.  Renders  the  leaf  bullste-rugose  with  numeroaa 
email  swellingi,  convex  above  and  concave  below,  1-2  mm.  diam. 
These  become  white  above,  generally  several  con tiguoufl  ones  becom- 
ing' confluent  so  as  to  form  a  dirty  white  spot  of  irregular  outline 
above  and  of  a  dark,  dirty  brown  below,  the  while  color  apreading 
finally  more  or  lees  and  appearing  also  here  and  there  below.  Per- 
itbecia  epiphylloua,  scattered  quite  abundantly  on  the  white  placee, 
75-100  I',  diam.  Sporulee  70-110  x  H  /(.,  continuous  and  not  di»> 
tinctly  nucleate,  hyaline.  Differs  from  S.  totidoffinioola,  Pk.  in  the 
bnl late- rugose  leaf,  more  abundant  and  larger  perithecia  and  mu^ 
longer  sporules. 
S*pt«riK  MTBta. 

On  partly  dead  leaves  of  Carex,  London,  Canada,  Sept.,  1689. 
J.  Dearnera,  805.  Perithecia  hy]iophyl1ous,  flesh  colored,  coI)apee«j 
when  dry,  seriate  between  the  nerves  of  the  leaf  and  forming  elon- 
gated patches,  1-3  cm.  long  and  2-4  mm.  wide.  Sponiles  fiivoid, 
slightly  curved,  nucleate,  acute  at  the  apex,  fasciculate,  20-30  x  1  j  />. 
hr  II  line. 
••ptorU  IrMktitii. 

On  living  leaves  of  ErtehtUa  hieraeifolia,  Wilmington,  Del., 
A»H;  1890.  Commons,  1536.  Spots  light-brown,  numeroua,  aub- 
orliicular  or  elliptical,  or  subangular  and  partly  limited  by  the  veio- 
Ict".     Perithecia  numerous  epiphyllouii,  small,  black,  emmpent,  sub- 
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8«ptoria  albioana. 

On  leaves  of  Sctxifraga  Pemisylvanicaj  Genoa  Junction,  Wis.,  May, 
1890.  Dr.  J.  J.  Davis,  9022.  Spots  orbicular,  chestnut-brown,  sub- 
indefinite,  2-4  inra.  diam.  slightly  depressed  above  and  prominent 
below.  Perithecia  very  minute,  40-50  //.  diam.  epiphyllous,  crowded 
in  the  center  of  the  spots.  Sporules  filiform,  50-75  x  li  /x.,  faintly 
nucleate,  hyaline,  nearly  straight,  oozing  out  and  whitening  the 
upper  surface  of  the  spots. 

S,  Saadfraga  Pass,  agrees  with  this  in  the  character  of  the  spots 
but  is  said  to  have  the  sporules  17-30  x  3  //. — much  shorter  and 
thicker  than  in  the  Wisconsin  specimens. 

Phleotpora  retioalata. 

On  Lathyrus  palustria,  London,  Canada,  Aug.,  1890.  J.  Dear- 
ness,  156.  Spots  subquadrate,  about  1  mm.  diam.,  mostly  marginal, 
white  with  a  narrow  black  margin,  numerous  and  confluent  in  one 
large,  oblong  spot  1-2  x  J  cm.,  the  whole  surrounded  by  a  shaded 
dark  margin.  The  large  spot  has  a  checkered  or  recticulated 
look  on  account  of  the  narrow  black  lines  surrounding  the  smaller 
component  spots.  Sporules  linear,  100-160  x  3i-4  z^.,  attenuated 
towards  the  ends,  3-6-septate  (or  more),  often  constricted  at  the 
septa.  Perithecia  very  imperfectly  developed,  consisting  merely  of 
the  more  or  less  blackened  cells  of  the  surrounding  parenchyma. 
The  sporules  are  abundant  and  soon  erumpent  in  short,  thick,  pale, 
£esh-colored  cirrhi. 

Stagonoipora  Petaaitidii. 

On  living  leaves  of  Petasitea  palmata,  London,  Canada,  July, 
1890.  J.  Dearness,  1767.  Perithecia  epiphyllous,  scattered  hemis- 
pherical, black,  coarsely  cellular,  smooth,  broadly  perforated  above, 
about  J  mm.  diam.  Sporules  clavate-cylindrical,  nucleate,  becom- 
ing 3-4-septate,  55-70  x  5-6  J  /x.  hyaline. 

Stagonoipora  Cyperi  Ell.  &  Tracy. 

On  culms  of  Cyperus  cylindricuSy  Starkville,  Miss.,  July,  1890. 
Tracy,  1559.  Perithecia  minute,  globose,  crowded,  forming  pustu- 
liform  groups  1  mm.  or  more  in  diam.  beneath  the  cuticle  which  be- 
comes brown  above  them  and  finally  splits  open,  exposing  the 
tobacco-brown  perithecia.  Sporules  fusoid,  hyaline,  12-16  x  2J- 
3  /x.,  2-3-nucleate. 
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■UfOBoipora  TrlfoUl. 

On  livtiifr  Icavtsof  TVi/b/ium  re/(ens,  Ixindon,  Canada.  Auf;..  1W*I. 
Deamew,  '2ti'2.  On  dark  brown  spolH  (becoming  paler},  of  conwd- 
enible  nizc  nnd  more  ur  lew  liniibul  by  the  veinl^biof  the  leaf.  IVri- 
thei'ia  innate,  xnb prominent  above,  pale.  Sporules  cylindrical.  3- 
4-nu.lciite,  V>--->0  x  3-4  .-...  hyaline. 
CoryDtnm  Fupsli. 

On  dtinil  fuhiiK  lit'  I^igpalum  pl'UffcauU.Ht.  MartinaviWe.  Im..  I>ec., 
]>t'>it.  I^inploic.  22.'19.  .\fervuli«'8ttore<i,eruni[»ent,  black,  i  mni. 
diani.  Sjiort^  ntdon^  c-ylindricul,  bmwn,  6-9-Meplnte,  50-60  x  Ii(- 
1'2  .'■.,  on  nhort  lia:<idiu. 

OlBOiporinn  Outn  KII.  a  Itntruvr. 

On  leaves  of  (Virya  'i/K  Uniluti.  Cnntidu,  Sept..  1890.  IVar- 
nenf.  'M'.K  S|>ota  xuborbirnlar,  rpddi»h-lm>wn  above,  darker  below. 
1-:^  cm.  in  diani.  or  by  confluence  mure,  gnliindefinitely  marjrined- 
Accnnl)  hyjiophyllotiK,  nnnicrun.-'.  small,  T-VldO  ,■'.  xuperfii-ial, 
bn>wn.  S|>i,n-s  ul'innloid.  hyaline,  lontinuous.  7-10  x  1  i-i  /•. 
OkMSporian  C*ltidii. 

On  K-aviv  of  fWti*  occidentalit,  lx)n<lon,  Canada,  Sept..  M^W. 
J.  l><nirne^s.  S]iutit  nuistly  niarf;inal,  more  iir  lens  continuous  aloop 
tin-  etttre  of  the  kaf,  sometimes  iK-cnpyinj;  and  kiilin);  half  the  iip|wr 
[larl  iif  llie  leaf  and  evenliially  iho  entire  leaf,  the  dead  areas  tum- 
ini;  dirtv  brown  ami  l>ein;:  definitely  limited  by  a  darker,  Durniw 
Iwirder,  U-yimd  wliich  the  leaf  often  tnrns  yellowish.  AccrviiU 
iinmcnm-.  abi>nt  2<HI  >.  iliam.  S|iun-s  rm<oidH)ldon);  or  ovat(M>Mi>n>r. 
iiitiiinnim!'.  Hl-lJ  x  4-'>".,  hvaline,  mosllv  ernm[>entl>elow  iniiniall 
or»nu'<-<-..1..rt<.l  hea 


Arrn  ijIi  minutr.  •hutMlAiil  fi«i|  rr*tlil]i  wii.      S|Hirr«  t*!*!!'!!^*  fiiM*!*!. 

• 


J    M    V  .  p   IVl       Iif   !%%»•  arn*!*  fnioa  WiaoiiiMii  m  v»rtri«   of' 

iKl*  '  «•  irA«r«  tif  (^mrr^tg  4/^1  HaYiIi,*  l\wt  •|«4«  iftrif^f  t  I  «  111  Alld 
u%rr  "f  ■  Kn^litfl-r  <«*l*ir  stiil  •i*Ci«rfiii«r«  t**lirttirtil  o^rr  A  Ijir^r  part 
tti  xU»    «•  a!         liar  •|B.r««  Af^  aU**!!  titr  Miiiw-  ••  in    llir  t  Aimtla    •!■-« 


Ilr«ir.*«*     ITII        \r<vri\jii    iiiin-it*      (hi<  kit    M-atirrtvi   **%tr    lar,^> 
4«>aii  ••««>    -f  !.*••    •«  af    wt.Kr.    Iw«t.n.t«  •.!   an   a«lit  l»r  *«ii.  flruni|«-iit 

•  lu'^t    •(•••Yjlti*  at  "t%r   rt.l     ••     111  t    '•    7     ■  \IP^-t*  tl«^  lr«tr<*    ill  tlir 

mn^   -at   a*  «.    sruimm    |.    A   11 

Cyhfclrx^tf  Mint 

<  •'      ''*!r.,;    !•  »tr«    .f   /tf»    <"r.rf.if  I         K»«  li*r.     \\  i«       Jutjr      1  **iii 
Iika«   •    'a*;*!       ^f*  •(•  a:i.{ J    a.'vit  •■!•.  •ul<aft/-uar.  Mfi*l!«  •«it«l'>iiar«l««l. 
•ti-a'         !  '    %  J     •   ri.iit      M»<  ki*K.    Iirin(#«)    ^«    ihr   %riiiUt«        \<«r 
«  111' ii'iriM  r   u*  •  r«*«'l««l  •n*a-i, 'lark       '^{■'rr^  ri  iiutlrnal  %rrtitif'>rn). 
4'*   *"   %     '•   «•         *  mrU-Ad       !••     ti.iii^*      t    *•    ari^jtlr     •Jii'titU     turtV'U. 
•ruti'|«tit  III  «hitr  I  .rrtt  m 'fT    a'*-4ii«iaiili«     tii    ti»r    l«'«f  r  •tirfa«v   of 

Cyua<»x»>ftam  fttarmaMU 

i  *v  ^«-a\r*    ■?  '    Tti*'.*    |«ik#ri/*ii«>i    |^<»«|-ri    I  ana«La.  Jiir»r.  I  ^"mi 
lurnf  •<»•    *r,*'         ••i»-t»    rv«|.ti«b  t.r«i«n    ••r'tirular     J    I  tuttt    «liari. 
ti-*  '•'        ■   .  : :  *     1  trk*  r         \   •  •  «  :.i  I*  «    i  r  -vlr*!  iti  tli«   •  ri.tr r    Y 

It^  .;•  r.    :  •»    :.  •        J  a-.        ^{«  f««  1  t  I;rMiri<  a.   ^raiiuiar.  Iv«' ii*it.^ 
•  •  4  1      f«    w  ^^a!'      -f*t  t.  -   *ri  i^t    iiili*  a  M-Kiiii  ir«  ir.  .»'•   4**  %  •  -      • 
ffit:;**!       Si    t»:i.   a,^**      !t.*.«    Uaf    :-jI    r«|;«<:aii«     al»  %r.  f   rtk.iug  a 

k***    «;  ;:•   tl  ■  ■  ,i««  ffi'i  ti  AM 

•  •■       1  .«.,•  !*^  mi  •*    ^  «•«•;•«%-» 'to.  *?  •    Ij-imI  CI   •  aCiA  ta   •n  t4     1  ••'« 
J     |kirvfa4      ^  '.        "*,•-*•    trt«     t.r.«n    a*i«T  tj-.**  r*-".*  I    2  u  m    ■!  an 
•*•♦•  f*       .  ar    :  %f*   *       n  i:#«|  •  %    Mar    «ritii«t«  \-*rtij  i  itiit.ufr      i 

bat'     ?••   *••         X  »:        "i  »?•*    *    1 4»»f».«  I  .  '  T  iia   J*»     *.»•%!■  •  1 

nr|<      tft.    «  '<'•'       i'i    '*  ^U     *m  tt  .*    •ItMi^tA    lt,i-  ^t  t    Ml   '  t  *   *  '    \. 

gtw*\-  •*    •!»       .'     ••un|«M    »••!.«    '  t.    tf*     tit|«ff    »i«k«    *  I  ll.«    «r.kf  -.ti 


■n.    Hi  .Bee- i-ciio:. 


fi— _-u-.-  AiffH^.jnc  X 


I*'M  ]  »An  ft4t  «  ii%«  t>  <»r  run  4i»i  I  nit4  'O 


*hi  Uftlrtt  iif  f  Wiitu  tit'tvmtirr^.  I^>iit|«>li.  I  ahaiU.  Sr|iC  .  \^^*J  J. 
l^-ttffMiM.  7**r  li«|«i|i|i%lk»u*  ••a  •mall.  |«lr-rr«Mi*k.  •iilMii«lrfitiitr 
•|a»U  «hi«li  mrr  rmlltrf  tunfrilulinrl  •U»«r.  11%  |»liAr  miMamii  iilatr. 
b«tttiiM  Miii|4r  «»r  •|«rinfl%  l*rmt»«-)i««l.  'J<^  441  i  .'1-4  -*..  oMititiuiMit, 
««l4u«r  AJmI  •trfitirulAlr  «|a*«r        4 'fHiii|i«  «*«  liri<lrii  sl.  i^liluarlY  ■••llitr«|. 

rmUu-.tMlr     J    '*  .  \**    U*  \  J    I 

i%      mj^*i«fft*«<m  ^A^r       "ti     t\f*nH»    mit%tfH\nr*\      \%  •aii|  Ut  \i%\r    the 
h«|*l.ft«    :<»    4>  t    I    If       .   AfKl  i«'i»»-lia    1«»    I.'  %   1    It  Our*  ri<a« 

tv      :..t   A  II.   fi  f'-^u*!  r*rtii 


Mil     \r*%tf*\  ^  r'4%u  Ut.  Kiri.irii    M<>tUjina    .lurtr,   I^V*        \W\     Y    |l 
li»-t.r*r    ■  it'  rfit  hiittr     %vil  >«  i*li  U  r«1«  r.    I'lil  «  ^-itr   lir|«i«         lliplsr 

l.«|a  iri«h  «!•    •tit.faai  ••  tiiatr.     \'2  •***   i   •'*->»       .    •Iiv^tU    t*>otLt«t 

Af«-«r         4  ••l«i-lift  aut*  «  iiiiifK'al,    1  '•    JH   t     i  tkt|«  Uftlr.  Af-Uir   ftt   thr 


I^ar«>rM       \   M       ^>'>    al»i|     *T7  II«  |*<;*lt«  i.  'i|«  ||«|*KAr     •tili|»a- 

ri-    i.ilr     I.'     .^1  t     I  •liUirnt*' ulatr    ftta  %ff     •riaiDiT    frvifii  i  rr«>|i|||^*, 

l»ra!i  ^j«*i  •irnlr  thrva  it  I  •  4it  1 1«  •  i  « it<<ir  ir  a.  fi :««  U-Alr  stft  jrvtitilar 
S  •  .'J  %  •  4  » 'ffiir  ••!  ttirtti  tii..«i  |4*tr  arnl  «o.i»«lnrtf«l  •iit<ml«  fmlatr 
III  »•-«•  f  .'  ;  sktr  it{«r  •(•r  b'RMriinic-a  l«-ttni)^  .*  i  «i>tii-iia  afAiitl- 
it.«*  .*.  i  •!  i;^:tA:r  niAtirt«r  'n  U.r  Af*^  i  I  t^r  f«.ii^*ua  f'riii*  •n^Jiti 
riii«fi«  i*  «!.;tr  i^a*.  tir«  J*  4  ii.ni  (Itmn*  nt^M-r  itM|rfiti>trl]i  lin»it««l  "f 
l^ar:  •-^'    i««|   f  «    •  ?  .^    tr.t.lrta 

J  Iftaiia.  \  1*.<  lfv;«'{'«l  !•  :n  •;i.a  :  « ^  ti.th  («!•  («<<•  !>.i<kN 
•rat;#ff««l     %wt  \y^  rr.tif*   •.. 'fft'V      t  U.«    .'af  «!::•  ^  i*  fairt.i    ri  -  •Ctiol 

«lt!       ^t     .     m      %'•    \t  \9  9\iU      !.  «{Kar      rf«.  •       *•      li      %      4  fli   ••f!^ 

i>  •  :  f  •«!  »-•  « «       4  <  :i««l.A      *  '.    t  ,f  •  1  Ib'Irv  a!    •  r  t  <••      \    •r(ta:«     '.  • 
.'  .   1     .•     4*  I.**    l*jf»      i  M*  !'•!  ar*    •  .f r*    if.  J*-!  ••»   Oi*    !  .r.^-.» 

m\  /.«ra    !*>#Ti    k  «t.  :t..t*.    itj' r  j*c«"|    ai;vitrari  v  I  hi*    i*    \*f\ 


KaBDUrla  tMkalia. 

l')n  Ipiivnt  ril'  Arrr  ni6rttm.  Tjinilon.  < 'ansdm,  June.  fHHK 
Ih>nrn>>iM.  IT^ti^  Spitii  irrptnil&r.  -tilH-nntfiiMit.  ^t-*!  mi 
liln'-k-lirxwn.  ••xtfiirlini;  nvir  :md  killinE  tW  leavt^  Sypba«  b** 
poplivlloiM.  'Ii'ndpr.  I2-I'i  \  '1  ■•.  1  'iiniilia  ttiliptioal  tn  ohloDir.  •>- 
rj  V  -j-'ti  '',.  [Im*  Intiffcr  'inpii   l-«^)itiur.  the  -thoiter  ones  MiaOB* 

ParoDoapAT*  lapattantia. 

i  >ii  l«iv.'M  .It'  /ni;>(((>wji  r'li/Ki.  Wilmint^im.  Det..  Apr.,  !)*«►.  A. 
<  '••mni'ir)'',  l-'ET-l.  F>>mun>;  •nmll.  tiHuw  riitb'  l)«)-))miDi;  mure  or  [«*» 
'■iii)t1>i''nl.  »t  lettirth  in  ;in  almiHi  iTiiiitiniioiui  ihin  white  cost  on  ibe 
Inwr  riiirfncf  '>f  tlie  leavtw.  r.ini<iial  hyplin*;  bare  &r  2(MK-:IU0  i. 
lirlow  :in<t  '*-!<>  -'.  i\\\r\(.  3n>t  'r<)nlinii(i(ii<.  aixiv*^  chi"  -wniiin^  out  ithoat 
■S  !)l(t>rnnt>>  hraiirhai  opurly  at  a  richt  mii;le.  iMch  of  tboic 
liran<-li<!i'  :^n»nilly  triliiilv  •liviile-l.  i^ch  •iiviiiiim  Itvario^  at  iis  ex- 
tremity nhoiit  ;t  'traiifht  ^prcadinit  -tiiiimlM  iMnrini;  ibe  Klobnoe  12— 
14  ".  '>r  filiptical  LVI7  x  12-14  ".  iTiiniiHu.  t>n«pi)rea  not  Men. 
TlUMCUrkal. 

i'amKilii-  on  />i>A'>«nii  iri-miifMa.  nn  '^iiTftu  Uiri^ta,  Viueimad, 
N.  J,.  Apr,  IM'<.  Mil*  r.  H.  Clarke.  Fomiinir  punctifitna  or 
p|rinin>ti!fl  i"*-!  mm.  I.  whitA  apprp!**^!  tiitw  ot'  c1iii«1t  ajtgrejgmaed. 
hy*lin<>,  r^iiaHriloriilar  <-<midia  whii-h  arp  miule  up  nt*  two  vertical 
t*iU  the  upper  I'fw-  of  whioh  u  iriohone  .jr  'liztitlv  elliptic^.  7-9  «. 
dinm.  and  the  lower  onr  *iih»vate  and  •mailer  but  bearint^  on  tmA 
of  the  iwri  rippiMt^  *ideit  a  itlightlj  i;iirveil  iir  n«ariv  ^traiglit  apread- 
intr  arm  4^>-4o  ".  loni;  with  two  mnMrii-tiona  Dear  the  baae  where  it 
i*  alHiiit  4  '.  ihiok.  and  irrailuall*  attenuated  above  to  a  aleoder 
bri'ilf-likr  lip.     OrtraKJonally  there  are  three  of  thene  ame.      TW 


iMftiM    }*f*'«ti    •|«rii«j:t«    •«|4Alr.   I*r^ti«  f»r«l    vtnliii^  ii|>  ati   alum 
«l»t..«  ••!  rri^l  •trsi^'lit  ffii^'lit  f(««l  l*rBii*  li*«  1*4^    r»''       iiiii^  ail*!  lt» 
1.        thitk    Aiffl  it«<»tU  Ate*  t.<i«!«*i  ^*r«i|u«tU  sUi^r.  l«-arth,*  *<ti   m\i 
•  ■•!'•    !  t.«    ••^t«  lii|>t  !•  Ai    f«  rru«*ii.*«i»  l»r»»«ii  <«i|ih|ia  «).i«  h  arr  ittt*  ti  a 
111'...    '-•«  ^it<^  '•!•  •-ti«   ••«!•    an*!  an-  at«>iil  7   t  ■(  flw  rrrt  t  tirttlr 

t^ff*te«»%«  t«Wt««Uafti 

<  »       i«*  At  :i  .-  r  •  t*  III  •«»!..)  1    «   ••i*     N.  •!!•;. I.  N    .1  .  *  *•  t      1^*'» 
||i;      a«       r  t  !..:>•      jU  i.t      1*1  •liaii.      ffrf«al««l'%     tiffaiM  tH«l    af-ii* 

•i  •  I  »!•      Itr  sr.    !t«  •   1  ff  •  t     t*  *  ii.tikAi    «lii  1*1    ii*    '•(•(iiM-     1*>    1  •  tttaiii 

m^*t^    ,'     4  •i».r    ]  I.    tf    1.*     !••    %  l«afili.-  iKr  •»l»l<*tv  K««lili«      1   • 

,**•%     ••         'tiilia         |l.'^«ttararri-i)t«tf«liii  •niali     *     1   riiiii 
1  4>«  r    >  .ar    t  ifu    •    'liir.t     •  r>>«*if«|   '-r    •>•(••*  till *>rii(    fortiiiiij;    a    «|iill 
« t    .•    t»raff.«     ■•  r,\  ii«4  ^1*  vi'iii  ,tii  r«  w  ritt'liiifT  a  (iil«rriilar  l«<rfi^iii*i 


•  ••     f  A\tf     ft  »|  It      l^'fj    ft     <  afiatta     (^1       1  ^V*        l^arfM-M     '•  ,* 
I     'V  •  a  !f    r.    •|r«'»««i    •«    •tra'.urit     -it    tKr    «  •«!         ||«|>l^tar    >    ar^r 
•  ■    *  *   iM        •.*-Liai  f«     ■■  |-lat«      iIm-    t  ttri  ii>i(ir4    nan  li    t«raft>  l*a«| 

I*    1   a**    r;^  r  :     f    rti  .?  «•  tr  •    tl  >■  k      .*•»    .' '•  I    1<*  t*a*it|ia  «l«i«  ti   afr 

*  ri«  •  t  ar  •«  lUt.  ari'l  ••lituw-  al*%r  «itli  4  •l«iiil  •|i<  iil«-«  (« ar  idf 
Tit     '  •:.    i>  •l.at««l    «r   t  'Siah  t  «aliti«   t*rHrt«     fv«|i*^l.atr  r»  tinlia    7    \t 

C««k«ayana»  aatgraaalaaas 

« t'    |.. »  n..  au»I  }«-p:ar   •*^ji'  •!  <  -  'ilr«-  I  Am  »ik  I  ••    M*titaiia    •  •'  :  . 

1'     .    -  •!#  %  r    ••  n:;«.M«t    'f  •:  „*M!«   a«lhrmit   •uK^U>)»vr    ^rai)«jlar 

*  .^••.«  •  ••!   •  f    •  •     •  •■'  1  a  4    '•       •!  an.       •  K* »•»  fiaDv  t«--««tfit«liaarv 
"  ■    ."..    *     x»  *      »:  ••  a'   '    ■»  T  tatt         \{'^*r  <4i  }*r*   JT""^/-* 

9a»4it«aAi«a  Aa^.MM 

!•'•'        I*ai.»    '•»••        ll»|'*ar    •.»  ;•■:»«..     i»    . -r.tlt)'**!*    >«r«-«t.    •«,♦» 
ji.  .  .  A'.*     4*»     *••  »    •  *  •..•  ''kiI  a'-  *•     •r-at««i     ti  a  •!  f.  ••fiarf-  rtii. 

*  >  •  *.  1  •  *•»  •:!  'i  i«»  li  -.•  »»a%;i,*  '. ''-^  l-l  a-  k  ••.•r>4«Nl  f*a«r 
»i  i--*!  a'  i  ?■«••'  t- ,'•*-•  r«-f:!**«ia  f»  ^;V»r".i  it  i.a 
l#  '  1        ia«  al*    I    •^  •  *!  »;.     •  »  »  .i*      .'^    4«'  %   *    !'• 


«»      i«  k  1  :«.•  a-'' 1  •'.'?.••     *     ^4.^  \.r  j^,     .' ^»^ifs»    ai<«l     I  »»*#■•»  »#i.i 


\  >    *  1      '  ;*^    I»^    •      :.   \    f.."-fT     M   «»(at  a     Ju  •     !*.•••        | 


88  PR0CEEDIN08  OF  TKE  ACADEMY  OP  [I89I. 

W.  Anderson  540  and  '^4-  Bunting  through  cracks  in  the  bark 
in  small  (i  mm.)  com|)act,  black  tufla  which  bear  some  reeemblaim 
to  an  enimpent  Dotkidea.  Coiiidia  ovate-oblong  or  obloDg-crlin- 
dricnl  :i-«eptate.  yellow-brown,  mostly  a  little  carved,  25— 40  x  12- 
15  /I.,  ronnded  at  the  ends  and  Itome  on  hyaline,  aimple  or  imprr- 
fectly  branched  bnsidia  (fertile  hyphie)  20-30  x  5-7  t'. 
C«r«o»pora  lalmiw. 

(in  living  leaves  of  Knlmia  lalifolia,  NewReld,  N.  J,,  Jan.  1 ,  1890. 
S[K)i:'  am|ilii)renouii  orbicular,  dark  brown,  about  i  cm.  dian.  or  by 
confluence  much  larfrer,  with  a  narrow  yellowish  (not  raUed)  border. 
concentrically  wrinkled.  Tufls  of  hyjihae  epiphyllous  «phaeriae> 
form,  !<cattered,  black,  consisting  of  a  tubercular  baae  about  100  ru 
dinm.  from  which  arise  in  a  dense,  spreading  fascicle  the  amokv  hra- 
line,  closely  undulate,  continuous  or  faintly  Mptat«,  70-M  x  34—4  "•■ 
hypbne,  slightly  toothed  above  and  bearing  the  obclavat«,  hyaline. 
faintly  .Vo-wptate,  slightly  curved  conidia.  This  is  quit«  diSerent 
from  C.  tpami  Ckc.  which  is  hy[)ophyllou8  and  not  ou  any  definite 
S])ots. 
CcTeaipoTB  puhyspora. 

On  leaves  of  AH»ma  I'lnnliigo  and  Peltandra  Virjiniea,  Wilming- 
ton. Del..  Oct.,  188<>.  A.  Commons,  1013,  1014.  Spote  amphiK*- 
nous,  large  (1-2  cm.),  cinereous,  often  elongated  or  marginal,  limi- 
tt-d  by  a  nnrniw  purplish  Itordcr.  Ilyphue  in  dense  tuft«,  nearly 
hyuliue,  continuous,  undulate,  entire  or  sparingly  toothed  above. 
6ll-7.=i  s  4-0  .'...  lead  colored,  fonidia  oldong,  3-«epUle,  3.>-5()  x 
8-10  .-..  or  elonpited,  obdavate,  6-7  ,'<.,  septate,  (iW-80  x  8-l«  .■.. 
This  is  very  distinct  from  C.  Alinnali*  Ell.  tit  Holw.  or  C.  Oilla^or 
<'.  Xipiiithitenceu  (.'.  &  £.,  (hough  all  these  have  the  lead  colored 
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Acervuli  minute,  abundant  not  readily  seen.     Spores  oblong-fusoid, 
6-7  X  1  J~3  /i.,  hyaline,  continuous. 

OloBoiporinm  Canadenie. 

J.  M.  v.,  p.  153.  Dr.  Davis  sends  from  Wisconsin  a  variety  of 
this  on  leaves  of  Quercua  alba  having  the  spots  larger  ( 1  cm.  and 
over),  of  a  brighter  color  and  sometimes  confluent  over  a  large  part 
of  the  leaf.  The  spores  are  about  the  same  as  in  the  Canada  spec- 
imens. 

OloBoiporinm  ovaliipomm. 

On  leaves  of  Prunua  aerotinas,  London,  Canada,  May,  1890- 
Dearness,  1714.  Arcervuli  minute,  thickly  scattered  over  large 
dead  areas  of  the  leaf  which  becomes  of  an  ashy-brown,  erumpent 
on  both  surfaces  of  the  leaf.  Spores  ovate  or  lemon-shaped  with  a 
slight  apiculus  at  one  end,  6-10  x  5-7  /x.  Affects  the  leaves  in  the 
same  way  as  O.  aridum,  E.  &  H. 

Cylindroiporinm  Ziziae. 

On  living  leaves  of  Zizia  cordata,  Racine,  Wis.,  June,  1890. 
Davis,  9016.  Spots  araphigenous,  subangular,  mostly  subelongated, 
small,  1-1  i  X  2-3  mm.,  blackish,  limited  by  the  veinlets.  Acer- 
vuli numerous,  crowded,  small,  dark.  Spores  cylindrical-vermiform, 
40-60  X  5-6  At.,-  nucleate,  becoming  3-6-septate,  slightly  curved, 
erumpent  in  white  cirrhi  more  abundantly  on  the  lower  surface  of 
the  leaf. 
Cylindrosporinm  Dearneisii. 

On  leaves  of  Carpimis  Americana,  London,  Canada,  June,  1890. 
Dearness,  1727.  Spots  reddish-brown,  orbicular,  2-3  mm.  diam., 
the  margin  a  little  darker.  Acervuli  few,  crowded  in  the  center  of 
the  spots,  100-120  /i.  diam.  Spores  cylindrical,  granular,  becoming 
3-or  more-septate,  often  curved  into  a  semicircle,  35-40  x  2^-3  //., 
erumpent  on  both  sides  of  the  leaf  but  especially  above,  forming  a 
loose,  white  flocculent  mass. 

Cylindroiporinm  Cicatae. 

On  living  leaves  of  Clcuta  maculatay  London,  Canada,  Sept.,  1889. 
J.  Dearness,  567.  Spots  dirty  brown,  amphigenous  1-2  mm.  diam. 
suborbicular,  partly  limited  by  the  veinlets.  Acervuli  minute,  in- 
nate, 70-80  fJL,  diam.,  scarcely  visible.  Conidia  20-30  x  lA  /i.  (ex- 
ceptionally 35  fi.  long),  nucleate,  nearly  straight,  thicker  at  one  end, 
greenish-hyaline,  erumpent  mostly  on  the  upper  side  of  the  leaf  in 
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minute,  white  cirrhi.     Thi»  is  quite  distinct  from  Seploria  Sii,  Deam. 
wliicli  had  distinct  jierithecia  and  longer  sporules. 
CrUndToipoiinm  CeuiotU. 

On  leaves  of  Ctanolhxit  ihyrtiftorut,  Santa  Cruz  Mts.  near  Fulton, 
Cala.,  Aug.,  1888.  Prof.  L.M.  Underwood.  Amphigenous.  Acer- 
vuli  large,  on  small  (1-2  mm.),  blackish -brown  spotii  which  are 
thickly  scattered  over  the  leaves  and  more  or  less  conflueQt,  paler 
beneath.  SjrareA  veruiifiirm,  more  or  leas  curved,  1-3-aeptate,  35—15 
X  4  <.,  issuing  in  compact  flesh-colored  cirrhi. 
KvmdU  nlgtioau. 

On  leaves  oiSalix,  Ivondon,  Canada,  Sept.,  1890.  Doarnefls,  308. 
Spots  amphigenous,  nearly  black  above,  becoming  more  or  lea 
whitish,  reildish-brown  below,  indefinitely  limited  and  more  or  lev 
confluent  or  sunietimes  definitely  limited,  especially  above,  and  mar* 
gined  by  a  narrow,  yellow  shaded  Ixirder.  Spots,  when  Qot  con- 
Sueni,  about  1  cm.  diam.  Acervuli  100-125 /i.  diam.,  dark-colored, 
not  numerous.  Sporeii  clavate-ovalc.  curved,  acute  below,  irith  a 
single  septum  near  the  lower  end,  14-Ki  s  6  il,  erumpent  on  the 
lower  surface  of  the  leaf.  M.  Popuii  is  cpiphyllous  and  has  larger 
fpores. 
Xarionia  apiMOli. 

On  living  leaves  of  5-i/«/r<eid<i,  Itacinr,  Wis.,  July,  1890.  Daria, 
<.H)12.  Occupying'  the  b|>cx  of  the  leaf  which  soon  becomes  brown, 
dry  an<l  dead.  Ai'ervuli,  minute,  numerous.  Sporw  oblong  or 
ohlung-cylindrical,  hyaline,  l-septale,  12-20x  5-6 /l,  nneeud  ofl«n 
a  little  narrower,  erumj>ent  mostly  on  the  lower  surface  of  the  leaf 
in  minute  while  he])|w. 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  85 

BamnlariA  itolonifera. 

On  leaves  of  Cornus  stoloniferay  London,  Canada,  Sept.,  1 889.  J. 
Dearness,  707.  Hypophyllous  on  small,  pale-reddish,  subindefinite 
spots  which  are  rather  more  distinct  above.  Hyphae  subfasciculate, 
hyaline,  simple  or  sparingly  branched,  20-40  x  3-4  At.,  continuous, 
obtuse  and  denticulate  above.  Conidia  cylindrical,  obtusely  pointed, 
catenulate  (2-3),  10-30  x  2-3  fx. 

R.  angtistisaima  Sacc.  (on  Coimus  sanguined)  is  said  to  have  the 
hyphae  10-40  x  1-1  i  /^.,  and  conidia  10-12  x  1-1 J  /^.  Ours  may 
be  only  a  more  robust  form. 

Bamularia  Arnioalii. 

On  Arnica  cordifoliaj  Rimini,  Montana,  June,  1889.  Rev.  F.  D. 
Kelsey,  No.  88.  Spots  amphigenous,  3-4  mm.  diam.  suborbicular 
or  partly  limited  by  the  veinlets,  dark  dirty-brown  above,  with  a 
lighter,  subindefinite,  yellowish  border,  dull  white  below.  Hyphae 
hypophyllous,  subfasciculate,  12-20  x  2J-3  /j..,  slightly  toothed 
above.  Conidia  subcylindrical,  15-20  x  3  At.,  nucleate,  acute  at  the 
ends  and  the  upper  end  mostly  slightly  curved. 

BamnlarU  repens. 

On  leaves  of  Aralia  rocemo^a,  London,  Canada,  Sept.,  1889.  J. 
Dearness,  Nos.  876  and  877.  Hypophyllous.  Hyphae  subfas- 
ciculate 12-20  X  3  At.,  subdenticulate  above,  arising  from  creeping, 
branched  sterile  threads.  Conidia  cylindrical,  nucleate  and  granular 
15-22  X  3-4  //.,  some  of  them  uniseptateand  constricted,  subcatenulate 
in  series  of  2-3,  the  upper  one  sometimes  bearing  2-3  conidia  stand- 
ing in  a  digitate  manner  on  the  apex.  The  fungus  forms  small 
cinereous  white  patches  2-4  mm.  diam.  either  indefinitely  limited  or 
partly  bounded  by  the  veinlets. 

BamnlariA  Bioiooreae. 

On  leaves  of  Dioscorea  villom,  Racine,  Wis.,  Aug.,  1889.  Dr.  J. 
J.  Davis,  No.  189.  Hypophyllous  in  small,  whitish  patches,  thickly 
scattered  over  the  entire  surface  of  the  leaf  which  is  faintly  mottled 
with  yellow  above.  Fertile  hyphae  erect  25-35  x  4  /i,  mostly 
toothed  above.  Conidia  oblong-cylindrical,  obtuse,  1-septate,  15- 
25  X  3J-4i  /i.  The  hairs  of  the  leaf  are  surrounded  by  the  fungus 
which  gives  them  a  whitish  incrusted  appearance.  This  is  very 
different  from  Cercospora  Dioacoreae  E.  &  M. 
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•«j*fa  V      r  tS«    Iff  A%r«        I  •  i.i.lta  •ut*t> «  ai>itr     lain  v^ttatr .    \*^    |ii  i     i 
il^rai>  .-kr  atil  r.  i    !••  'at*     '■•   -nnfi^   I     I   «■  }>tati 

II).   '#«i«tr  •  ^.ti4   *^m^%sl^l%s    Srmmrk     l^  i     Ma«     I^ai       4  •in.ti.    t.* 
1 1  >•        Ka.   ii*     W  ••        l^^i*  *«iii|        **|>':»   afiif*ttt^ri»i»iM.  afra^i*!'* 
Ma-  i     .'     •   ■!  N     i|:ari.    •i:ii«tr«i    ^i  •!(  a<l  ar«  «•    >t  Itir  Irmf.  iiMlr?tri  ft  i« 
!i*vit«.!       ll<:Ka«   i'»m«1ii  Ia^  ■•>*.. t'.r  •'•  7**  t  •      •|»«riti^i«  m  j :  it< . 

MjU>. . «  a  •  -  f  •}  .•'4.>i'  rr»i  at  -I  !  •  -tlkisl  a**. it  irm  u  iL  Ia**  it  :«  i  •  i. 
i*lia*r*"l'r   n.  ihi»(4aU     ti^  a.ii.«  .  *^*    IJ^'t    •    4 


M,        I'-*'*!      ^ii«'.  liv.i       H  liii.ii  ,;t.>;i       flirl        *^pl        1  ^a<i  \ 

I  .-fi  "i  *.•    '••!;       **(«4a  ani;-L ;«*«■€»••»■    •tjU'r*>ii  «ilar    1     *  •i.mi    (lia*!*. 

*4    ••    »        ■   .  *:•    Au  i   '      r«     -r  *i  M   *  •.({  f  •!   af«'%«       •**     •«•  t    .-     !• 

!•<«.■.:    A       '•     A(«:*      *iai.i.«       *      •«  1 4  air     li^  k    7  •    t     i    ■»• 

Ciwuf  ira  ■«f«MAaM 

*  *ti    j»»»r«      •    .\«y»*J'    i/r^.ti/f     |.#K'»iti      Nrl>r«»ka       \'i/       !  "J*^ 
iV"*"**   I*       •  «1     N         ir  *;• -l*  a'lir  i. :  j«  r.  -  4»  »    •  ni     •l-.a'^i      ru«lv 

tr«<«*'        .'■•••     :•  t*i*   "f.t^r    •*..  f-.i -W  f.n  !#     ri  •  *tiff«|  «i:l«  •rt.aii  m  r    'r 
•!•<•     ••;«.!•       Il«:^.  ar    •;■•.  i.».j    ;•    •.*!•.••!     t.  a  :  j'.«  r* '«tar  ('&•« 
•Srai^*  ^       •  .  *     i*     laraf.i    f.«alti«        r-f.t»r   ar -I    ••i^f*:.«    :.•<.*.*•! 

»!«(««    .■  .    >«  I    .    r  l..«i.ii.a    '*-la«a:r  J-l  «r|4afr    Mal.r**-     ■<» 

I  hi  1    •  '•  «^  -  U  J  tfrfTf*:     a^  «■  rl.r.j  t.i  •fw*      fr«.ii  .U    I  *...««  i« 


88  pRocEEnisoa  of  the  academy  op  [189!. 

\V.  Anilerson  540  and  o54.  Bursting  through  cracks  in  the  bark 
in  small  (t  mm.)  compact,  black  tufta  which  bear  sotne  resemblance 
to  an  enimpent  Dothidea.  Conidia  ovate-oblong  or  oblon^-cylin- 
drical  3-aeplate.  yellow-brown,  mostly  a  little  curved,  25— 40  x  12- 
1-5  .'!.,  rounded  at  the  ends  and  borne  on  hyaline,  simple  or  impct^ 
fectly  branch^]  basidia  (fertile  hyphie)  20-30  it  5-7  /i, 
CirMipora  EmlniiB. 

On  living  leaves  of  A'd/niio/ad/o/ia.Newfield.N.  J.,  Jan.  1,  1890. 
Sgiots  amphigenous  orbicular,  dark  brown,  about  i  cm.  diam.  or  by 
cunttuencc  miicb  larger,  with  a  narrow  yellowish  (not  raised)  border. 
cuncenlrically  wrinkled.  Tufts  of  hyphae  epiphyllous  sphaeriae- 
form,  fcattered,  black,  wmsiating  of  a  tubercular  base  about  100  -u 
diiim.  from  which  arise  in  a  deniw,  spreading  fascicle  the  iiinoky  bra- 
line,  cliiscly  nnilulate,  continuous  or  faintly  septate,  7U-80  x  3  j— t  -•. 
hypliiie,  slightly  toolbed  above  and  bearing  the  obclavate,  byaline, 
faiully  :^5-Ke{itate,  slightly  curved  coiiidia.  Thi«  is  quit«  diflerent 
fron)  C  ipartii  Cke.  which  is  hy|)ophyllou8  and  not  ou  any  de6Dite 

C(rea*p«r«  pMhjtpora. 

On  leaves  of  Aligma  I'lantiigo  and  Pellandra  Virgtniea,  Wilmiog- 
ton.  I)el„  Oct.,  188!).  A.  Commons,  lOlS,  1014.  Spot*  anipbige- 
nons.  large  (1-2  cm.),  cinereous,  often  elongated  or  marginal,  limi- 
tM  l>y  a  narrow  purplish  border.      Hypbne  in  deuse  tufts,  nearlr 

hyiilint',  continuous,  nii<lulate,  entire  or  sparingly  toothed  above, 
fiti-T.J  X  4— "> .".,  lead  colored.  Conidiu  oblong,  S-septate.  Zn--o*>  i 
8-Hl  .■!.,  or  clriut'nted.  obclavate,  5-7  ."..  sejttute,  fil>-«0  x  8-10  .-■- 
This  is  very  distinct  from  C.  AlitmatU  Kll.  &  Holw.  or  C.  Catla*  or 

('.  X'piii.hiieaeen  i.\  &  K.,  though  nil  these  have  the  lead  colond 


IfWI  }  «*Tt  MAI.  M-ii«i  •>  <»r  I'tiii  4i»ri  riiiA 


PkM 


iHi  }r«%r*  ..r  MfhUus  4/^.  lUntif  \Vu  .  .Itih.  IviV  l>r  J  .1 
|ltt«i«  U\^*^  >|«iC«  aiii|ihi^i»«tii«.  lUrk  hni«ii.  •uU>rl»iriilar,  1  • 
ms  iliaiit  margin  •tiKilHlrhlntr  ll%|t|iAr  Btii|ihliprfNiii«.  •^'«|>it*Mr 
|«lr  Kn.wh  i^i  nit-iiUtr  i»r  •b'iuUlcrvvl  aiiti  f  n«>kt^i.  tii«»ffr  nr  Irv  m  |> 
tAir     |«»    #*    %    .'•  t  itfliiilia    %rrT    %ariaMr.    ol>l'»ii|*  r%  liiii|ri«-al    !•• 

ulMla«al<i     .'^  "^t  1   I     *    •    iiHihiini*  it-nt*-    Iw^oiinhiT   »  *»  «<r  ii»  >r«  m  {. 
tail     hi  »]  tif        l^illfrviit  fr 'til  I'    l|#«i/<>ii  Mii«|*  a*  •l««'itl«^l  ^«  Miit|«> 


Oil    t^ic     i  tSf  r    Ua^*"*    ••!     ii   H$ii'Ht  •    f*truir»t,    \Vihliili^1t*fi     1^1 
.\|*r'->    \^'P*       «  ••tiiiii 'fi*    I  .n        llii't.jit    .*•»    ^1   %    .1    I      .  •••ittiini* 
wii«.  !.r>  attivL    v-At'iii   t'«i;i.««i    •iil>  it.i|>.ii  ttr.    ri*itii;   lV<*iti  a  tintiutt 
\u*mr.    ..\t  (iiaa   ai**l    i'tu,  ti^    iiiititilr     ••atlfrnl   tuft*  ••ii    tht  it|*|i<  r 
•tjria  V      i  1U4    Ic«%««        I  i  i»i.lia  •ul»(tii  alilir     iarHr«ilatr,    *»'>    !*■  1     » 
iftait  i^tr  ati'i  I'  I   S*<>Iat«     '••••niiiinf  1     t  •■{•(at* 
Ot>t>ipna  ••ttart kit* 

11*     t^m^'^K.m  Umf%st9U»    Nrwark.iKi     \|a«     I^'«*       <  '^ti.tii    t^* 
ll!*i        K«<   tM     \\  !•        1k%i*  '*i*I        **|»*t«   ani|»Ki|*rfifii«.  i*ra«  »*lf 
t*ta>  i     .'     .  !i.fi.    iliatii    •iiustr«l    41  «t«  a<l  ar«  a*  •*!  the  irmf.  imlrtirirt*  It 
}(i.:r*<t        ||«)-hai    i<iiMM}«   fa**i*ui«:r    ••«*    7*«  \    i       •|»»nri.*lt  m  ^  *.  i(« . 
»u(b  '  \a-w    j«  •Ki»4i*l«  rT«i  aii'i  t' •'*(««*•  1  4 to •%•    fr«  in  a  fA*«'ii  ■•       (  -  i. 
••iia  •crul*  r   n<  iltiar|4aU     litB<iit«.  ^^    !.*<'  i    >    I 


•  .-f.  •■»  .»••  '•'!  1  ^|«4*  amj-l.i^'*-tii>-4»  •ii)»'rf*i<  ular  I  »  •!  ?i  •|:a*i). 
i|.'«.  I  a  :r  *!.»'/ u 'lark  lltpKa*  Jifii|>^  i.^f.it*.  i*r  atti*:*.  •  itt.t.- 
tj    .t    .-  ..*:•    Afii  *;  ofT  ■•?  k«  ••   t*lf.t«|   a^»>\«      •'*    f**  %    i      !• 


•  >:i  .#i*M  f  .\f^tt«<i^  WV»"t-i.ir#  l.iti>»  ill  Nrhr-a^ki  \  ij  i  •■*!* 
l|rM»»«  I*  -' •!  N.  I,'  **;••(•  a ni:  K..*«  tf' !•  t  •  ni  «i.a'u  r  iMv 
l«r*«*i  /*  *.'  r  n  lim  'WitUr  Mjt^ki.tirfiti  t*  n  <  t{lfl«|  «itf.  •rra..  «f  'r 
•!•  <■  •  •:  «.  i  •  111  r  '  ar  1 1  t ;  1. 1  ij  i*  1  «ft«<l  f.  »  :  i^«  r<  iiaf  '  &»« 
•traV  *  *  '  '.  .*'i»  lararii  titat'tk#  ■f't.j*'  ai  •!  •«ijh;.t  :.•;?..! 
alw*%«    .' •    •'•  t    •   r  t  .^iiilia  ••^«  Ia«  al«  •    I   v|4^;r    r»ai'.«     •» 

fr^'O.   '      a-'r^««  1   llan.^ 


,   .1.-      lu^'-l 


CvrMvyvi*  Cmuuaiim 
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HrT«* 
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OllUr    u:    IMMH- 

■ud  fHot- 
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,  ■        <  iiuidiM  nlwMT 

,:  i-V^n 

-.HK.- 
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vu    L'  -..i.t.  •  iuiMda.  Ab^^  I>«iu. 
";jvi:i--t»d<'r.  obclavrnte. 


1**  %  ifi  nil  M  ii.%4 1«  •»!  run  %  1*11  rill  %  **l 

II    ^  ,!••#-  f.,*«    I  !•■       •*;••*.•  f  i»*  1  fif.w  .  •••     ••i4.ti.*  (i  r*«  Nr  •«  CI   •  iK- 
•  *r(*  tr   ar.  I  •  i*>     i  l«  f-.f  it*       •     i  riin.    •!   .im.  ||  i  |«K  at  aiii|>lii«;t  it  ''i* 

Imj:  ?:.    •%    t'>  .■■  1 1 ■  :  Aft  \ r    :,.  4*-%  I  » :»itii«  a!  f>r«t   th«  rt  ^i  .«••«  iir'>« n. 

t« .;,'        „      -•«.'!  .  i*«     .«*«    %  •-      *  •     I  f    «    I      •  I   •  ti:t|*A  t>i*  •  •!  4  %  j:l>- 

.|f .     1       •    .  ».       .        .    ».  w  ;  I  •;.       i*»    ♦-'•   1     .  I  l.r  l<ifl«  ..I     \i\  I't.a*    *fr 

•  •        ...■  4\.  •!/.'. .      #       •  •      ...        ..:        N»«itiiM.    N    J. 

\  ,,•     ;  *  *•        '*■•   '•    f  \*\%    ■   •     •   t      ♦••     ?:  r .,•    1  ««•  r   :fi  lii«    •■•■l.l«  f     •  iK 
r  j-   :   •    I  .»     »»'?..»     iri'l«  *  ■     '•  . »     I-  rt.   t^-l      .*      •     •t.'ii      ilia  III  ll«  f'-'Sr 

r  ;..;'•  ..      .•       .  •      ',   -r        r     «-■   -f.    •  r   •;«-•!      r  iiarr  '«U    iirMliIat*     !•    l  r, 

•I4f.    «*  1    w'-tftS      r>    !••*   1    I  <  '-ii:  tia  •!«  ti.|t  r     liiaiiiM.    \*tt 

I*.'.!    1     :        .  m  •  '.Alt      *-»     '•  *♦»   1     ■ 

\.    ••!  :     '     •i***'^  .•  I     AM     t- ii  M» -fr  •]«  t><|«  r  lhrt*i.'h-til 

•  •■.    4-  »i  r*      f  /*#'«•  '^■•'  Hj'i  I    lk.A    :e.r      ^\    •  .      \  *  J  .    «  *'•■        I  N*  »• 

^■iki        II  t  ;•:'.«  .1  •  a*    vff.a*»*l    •  .t*.>',jt  aim   •!•  Iiiiitr  af*  t*    Jt  hr«t  iii 
•ck.k         •••.-J  »f  1    •).!'.•  1    i>»t.  *.€  •.   tiflia.  ^    •i'r«*i|iii^   m-'n-    -r    !•"•• 
■"^^it   r.  .      t*.i       ^^r  tf.<     fttl.fr     1  •acf    •■^rffr    --f   thr    icaf  « Ki>  h  tti^ll 
lv>  •    ':•  -•    •:•    •▼        r      ■•  ••      I  ^•^     ••*'l.     rf»l'ii»h  Itrtmii    r^l^*  IJIiit      •»••%** 
|»f-.     ••%:"»*     .  ■•  j»-l     •♦     r1      1.*    J'lt     »  hvji.tfir        I     4n-li»    -f>- 

l    •  ,■     '  .  ►       1  v.-       •    «  r  f   J   <•    f   J.     •  1ia..lt«>      •    #»    «rMJl'«'    «■!»  !•      *•'.'*•»• 

I  H.      1  .•,*'.#»*  #•     f  <    I'l  ii«  «.f    4  j^".  •!  ^  1     1^  fii-ifi    4  jfi»«ia    I  ►■  t 
I**  *       I  k  Af    .  •«    •;  J        1 1  ff#  ••  '•     i.  :  *  .    ti  J  I   A  J    f   f  ni    II.    *.•  n    -at .% 

r:-  .  *.  I  .       -•  .**     •  '*.      I»'i'  r     •       f    »ij  I   r  »-.'.•   ■rtia^rf    !«;.  f  .  -.     .i.a 


I    t 


It-     .»»i     •   i'  ^ !  «      t    -    «    I .  ■  I  I    I  *M  !  1    Mi»     1  •  •'      K  »• 

m    •',  \  '**''*''  *         "•?•.'•'%*!"  •'.!•,,•• -la'-**     :■•.      !r«- 


l-^tM  ] 


^4fiii4i  Mia^ti>i»i  run  %i>i 1 1*1114 


m 


tlitf  *»:i|ft«  (•fAlti  ttf «  Villi  •Impair.  \t\\  •«  l*M«fi.  I  '>  «r|4^tr  fituri- 
f<r'i-       •'*     >'    t     l'»    1  •'  '    til    liJi    (•r>il*iii«^««i    )i«>l<i«    ititti   a   i|i«!ttitt 

I  >f.  •!•  »•!  •:rtii«     I   ^Mii'i.'    **t    M»rtitit%ill«-    |j4  .  Jail  .  I«**.*       I^t^i? 
l..i«     N       ;?•••     :•    I  il.A>  k.  « lf.i«i«|    %i  l'i(ir»H;«.  tliiti.  '^itiii^tM*!  4»f 

•V  14  A'.i  '  r  a?  •  *.  r  /  !  ff'  «  •.  •{•  ff  ii«  \.\  ^  *  .\r  tr  tn  •  Kii  Ii  Art«r  tt  c  c  rv^  t 
«  «  «■  1  *••;«•«  •  i*.<  «  .  T  •|r-.<  a.  im  ar  !  %  itaijtir  '.  '•  |il  \  \  fi  •  ft  rtilr 
bit  •  *•     •  ^r .;./  »t  !  f  •  If  1i;h  !i.*    ••  i.:  Jir%    \*r  -mtt  <'«*tii*iia  *«itit|*N««|  »>( 

l«  '  w  ?■•  •     '  i-«r  * IT  a'.i      •  :  •  •  'jrx**!   ^>    a*   t*<   f'lrin    a   •  .r*  ular 

4  'k     .*••     ;;  My         «   •.?;     A    r»    !.  ».     •-       «      tKr    a}«  \   ..f  thr  ii..ijl.|r 

rl  *  f     •      •   '      •   -,  *.!•    '..         *  ■  ■,^*   .:•   '  4«i  //.  't  .  M  I  f^  '>.fm«#»i    l.ll 

•t.  1  **  r»  .  .  tia*  Oi«  )i«  {-^  ar  I'vi'lt  !^*  •I'liv  l><lt  t)*r  r>i|il-|ia  arr 
•rt- 1    «  r  a'    I     ■  •    tsM*!      *  a  •itijlf   w  r*«^     f  ^r    wti  •vlU 

•  ••  %  a  1  t  •  .••  ?  I  .'>•  '.  ;  i.'i  .'  I  *•€  Mar.iiiM  ili<  .  1^  t  I,  t  l*"** 
1^  /  »  N  '.  ***  ll«f)a«  L«aJ.ii*  •in.pU  ••' •i«riri«:ti  Kram  r-««l. 
«•  I  ■  •  '  •j*ar.:  ,•!%  «  |-latr  1*»»  i  n^  ..r  *»\rr  ali«i  4  •  ■ 
U  4  «  •'  '.  ?  •?•  1^'  'r  .•?■  .  i«  :  .IS  r(»ii'/  iliri 't^'h  ^r^fttk*  :t)  tl.< 
l«a-k  !•  •  «  -  h',r  t«i|  *  ^'.#i.  r  1  •  It,.  KnpLar  art-  !'*>•*  r«  ul««w. 
•;.  M.  a'*  !•  *■■  »f  I..*  *•!*.;••*  !  ti-  ••  \  »  *.f.  iikt  I'f  ■■• « ti  .|i»  UfT 
fj.  *!•  'I*  ••  «>  ?••  t  4  >  ;«r;lati  •••iti<|ia  Df  ha^:t  ari  i 
jrTi'  '  «      1*  -•   I*  ar     •    ••   l*  i*      f    I    ^''.fr  .  i 

•  •       :.  fc  I   .     .     -      '    /  .•  •     I*  r.  1    -.    «  aita-la    .1  .im      »**■•        I  ^  At 

Ik"     '  h  ■    '.        lir-.       >A'k     '.i\r        arv>«r     •fifi   :•:.*.   T'li.* 

l|   •>         1       '    »  .    •  Jk'.m^*'  I  •&••!:  a   ••!!.:  Ir     •;..*.      jvi      U»    t      .     4  •   I. 

ii-  *    •"•       '      •'•         »'     '•  ■•*    *«*     !■•      •M'"*!**.         •'T.-:.» 

■u'  '  1      k  ■  «•      ^-  •* .  •     .  •        1  i        .       J'  ^      .    ,r  (itiii  .-    .•      .'  •      .  •    t 


.»•  •Mi»r»i 


\  *-  ■     »:•  ■  s    ■     ■      /.  '■  i'  •  M 


•     I  .1     '  *  '      '. 


'.••■•  !•     .H    •■•  ?  I 


1 A  .-   :•  !  •  •  r 


• »       *. 


*         » 


I    I 


«^:<     ■»•  ...•.  •-  •?•  *.      f-fci»'  * 

i^.'l^ifei  fv«  '. f  at»«at  llur  tiaifiar  irtt^K  at  ihr  «-t<ti.i|iA. 


86  PROCEEDINGS  OF  THE  ACADEMY  OF  [1891. 

BamnlarU  lath  sill. 

On  leaves  of  Acer  rubrum,  Loudon,  Canada,  June,  1890.  J, 
Dearneas,  1730,  Spots  irregular,  aubconfluent,  3-6  mm.  across, 
black-browD,  extending  over  and  killing  the  leaves.  Hyphae  by- 
popbyllouB,  slender,  12-15  x  2  !'.  Coiiidia  elliptical  to  oblong,  5- 
12  X  2J— 3J  ,",,  the  longer  ones  1-septate,  the  shorter  ones  contin~ 

Pstonoipera  Impatientii. 

On  leaves  of  Impatiem  Julva,  Wilmington,  Del.,  Apr.,  1889.  A. 
Commons,  1373.  Forming  small,  loose  tu^s  becoming  more  or  less 
confluent,  at  length  in  an  almost  conlinuous  thin  white  coat  on  the 
lower  surface  of  the  leaves.  Conidial  hyphae  bare  for  200-300  n. 
l>elowand  8-10  .".thick  and  continuous,  above  thissending  out  about 
■1  alternate  branches  nearly  at  a  right  angle,  each  of  these 
Ijranches  generally  trifidly  divided,  each  division  bearing  at  its  ex- 
tremity about  3  straight  spreading  spicules  bearing  the  globose  12- 
14  /I.  or  elliptical  15-17  x  12—14  n.  conidia.  Oospores  not  seen. 
Titsa  Clarksi. 

Parasitic  on  Dichaenu  etrumosa,  on  Qnertms  ilidfolia,  Vineland, 
N.  J.,  Apr.,  1888.  Miss  C.  H.  Clarke.  Forming  punctiform  or 
elongated  (4—1  mm.),  white  appres^ed  tufts  of  closely  aggregated, 
hyaline,  quadrilocular  conidia  which  are  made  up  of  two  vertical 
cells  the  upper  one  of  which  is  globose  or  slightly  elliptical,  7-9  /i. 
diam.  and  the  lower  one  siibovate  and  smaller  but  bearing  on  each 
of  the  two  opposite  sides  a  slightly  curved  or  nearly  straight  spread- 
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hyphae  brown,  sparingly  septate,  branched,  sending  up  an  abun- 
dance of  erect  straight  roughened  branches  100-125  /x.  long  and  10- 
12  /i.  thick,  and  mostly  attenuated  gradually  above,  bearing  on  all 
sides  the  subelliptical,  ferruginous-brown  conidia  which  are  often  a 
little  bulging  on  one  side  and  are  about  7x3  /'.  The  erect  fertile 
branches  appear  as  if  coated  with  coarse  sand. 

Zygodesmus  tuberoulosus. 

On  decaying  roots  in  swampy  woods,  Newfield,  N.  J.,  Oct.,  1889. 
Hyphae,  hyaline,  about  10  //.  diam.  repeatedly  branched  above, 
septate,  branches  erect,  terminal  divisions  obtuse,  10-12  //.  diam. 
with  2-4  sporophores  12-16  x  3  /i.,  bearing  the  oblong  hyaline  J5- 
20  X  5-6  /I.  conidia.  The  hyphae  are  collected  in  small  (i-1  mm.) 
tubercular  tufls  closely  crowded  or  subconfluent  forming  a  dull 
white  nearly  continuous  stratum  resembling  a  tubercular  Cortidmn. 

Zygodeimui  limoniiiporns. 

On  rotten  maple,  London,  Canada,  Oct.,  1889.  Dearness,  957. 
Forms  a  thin  drab-yellow  stratum  on  the  wood.  Hyphae  coarse 
(6-8  /x.  diam.)  subhyaline  septate,  the  extremities  much  branched 
and  assurgent,  forming  the  thick  (20-25  x  10  />.)  basidia  which  are 
somewhat  swollen  and  obtuse  above  with  4  stout  spicules  bearing 
the  lemon-shaped,  yellowish-hyaline  briefly  pedicellate  conidia,  7-9 
X  5  /A. 

-Coniosporiam  sabg^anulosum. 

On  decorticated  poplar,  Sand  Coulee,  Cascade  Co.,  Montana.,  Oct., 

1889.  F.  W.  Anderson,  646.  Forming  small  black,  gregarious, 
pulvinate  sori  composed  of  slightly  adherent  subglobose,  granular- 
roughened,  brown  conidia  4-5  jj..  diam.  Occasionally  two  conidia  are 
connate  so  as  to  appear  1-septate.     Approaches  Torula, 

FusioUdium  AngelioBB. 

On  living  leaves  of  Angelica  atropurpurea,  Kacine,  Wis.,  Sept., 

1890.  Davis,  9035.  Hyphae  hypophyllous,  continous,  brown,  sub- 
undulate,  40-50  X  5-6  /i.,  toothed  above,  seated  on  a  sphaeriaeform, 
sclerotoid  base,  finally  deciduous  leaving  the  black  sclerotoid  base 
exposed  and  resembling  the  perithecia  of  a  Sphaerella.  Conidia 
terminal,  clavate  1-septate,  hyaline,  30-40  x  8-10  //. 

€lasteriiporiam  dothideoidei. 

On  dead  twigs  and  stems  of  Shepherdia  argentea  and  Artemisia 
-cana.     Valley  of  the  Teton  in  Northern  Montana,  July,  1889.     F. 
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W.  Anderson  540  aud  .554-  Buretiiig  through  cracks  in  the  bark 
in  small  (j  ram.)  compact,  black  tufts  which  bear  some  resemblance 
to  an  erumpent  Dothidea.  Conidia  ovate-oblong  or  oblong-cylin- 
drical 3-8eptate,  yellow-brown,  mostly  a  little  curved,  25-40  x  12- 
15  ,".,  rounded  at  the  ends  and  borne  on  hyaline,  simple  or  imper- 
fectly branched  basidia  (fertile  hyphie)  20-30  x  5-7  /i. 
Caraoaponi  Ealmis. 

On  living  leavesof  ^a/mia  fe(i/o/to.  Newfield,  N.  J.,  Jan.  1,1890. 
Spots  amphigenous  orbicular,  dark  brown,  about  i  cm.  diara.  or  by 
confluence  much  larger,  with  a  narrow  yellowish  (not  raised)  border, 
concentrically  wrinkled.  Tufts  of  hyphae  epiphyllous  sphaeriae- 
form,  scattered,  black,  consisting  of  a  tubercular  base  about  100  /i. 
diam.  from  which  arise  in  a  dense,  spreading  fascicle  the  smoky  hya- 
line, closely  undulate,  continuous  or  faintly  septate,  70-80  x  3 j-4  f. 
hyphae,  slightly  toothed  above  and  bearing  the  obclavate,  hyaline, 
faintly  3-5-Beptate,  slightly  curved  conidia.  This  is  quite  different 
from  C.  tparaa  Cke.  which  is  hypophyllous  and  not  on  any  definite 
spots. 
Careoipari  pMhyipor^. 

On  leaves  of  A  lisma  Pkmtago  and  Pellandra  Virginica,  Wilming- 
ton, Del.,  Oct.,  1889.  A.  Commons,  1013,  1014.  Spots  amphige- 
nous,  lai^  (1-2  cm.),  cinereous,  often  elongated  or  marginal,  limi- 
ted hy  a  narrow  purplish  border,  Hyphae  in  dense  tufts,  nearly 
hyaline,  continuous,  undulate,  entire  or  sparingly  toothed  above, 
60-76  X  4-5  /I.,  lead  colored.    Conidia  oblong,  3-septate,  35-50  x 
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Ceroospora  Davisii. 

On  leaves  of  Melilotua  alba,  Racine,  Wis.,  July,  1889.  Dr.  J.  J. 
Davis,  1089.  Spots  amphigenous,  dark  brown,  suborbicular,  i-i 
cm.  diam.,  margin  subindefinite.  Hyphae  araphigenous,  cespitose, 
pale  brown,  geniculate  or  shouldered  and  crooked,  more  or  less  sep- 
tate, 40-50  X  5  /i.  Conidia  very  variable,  oblong-cylindrical  to 
obclavate,  20-80  x  4-5  /i,  multinucleate,  becoming  5-6-or  more  sep- 
tate, hyaline.  Different  from  C.  Meliloti  Ouds.  as  decided  by  Oude- 
mans  himself  to  whom  we  have  sent  specimens. 

Ceroospora  HonstoniaB. 

On  the  lower  leaves  of  Houstonia  ccerulea,  Wilmington,  Del., 
April,  1890.  Commons,  1371.  Hyphae  20-30  x  3-4  //.,  continu- 
ous, brownish,  scarcely  toothed,  subundulate,  rising  from  a  minute 
tubercular  base  and  forming  minute,  scattered  tufts  on  the  upper 
surface  of  the  leaves.  Conidia  subhyaline,  lanceolate,  30-40  x  3  /i. 
granular  and  nucleolate,  becoming  1-3-septate. 
Ceroospora  Osmorrhisa. 

On  Osmorrhiza  longistylis,  Newark,  Del.,  May,  1890.  Commons, 
1416.  Racine,  Wis.  Davis  9031.  Spots  amphigenous,  grayish- 
black,  2-3  mm.  diam.  situated  on  dead  areas  of  the  leaf,  indefinitely 
limited.  Hyphae  loosely  fasciculate,  60-70  x  3  /x.  sparingly  septate, 
subolivaceous,  shouldered  and  toothed  above,  few  in  a  fascicle.  Con- 
idia slender  multiseptate,  hyaline,  80-120  x  3-4  //.. 

Ceroospora  Aonide. 

On  Acnida  cannahina,  Wilmington,  Del.,  Sept.,  1889.  A. 
Commons,  1011.  Spots  amphigenous,  suborbicular,  1-3  mm.  diam. 
dirty  white,  margin  dark.  Hyphae  amphigenous,  brownish,  contin- 
uous, geniculate  and  more  or  less  toothed  above,  35-50  x  35-4i  /i. 
Conidia  obclavate,  hyaline,  3-5-septate,  60-75  x  3-3  J  /i. 

Ceroospora  Negnndinis. 

On  leaves  of  Negundo  aceroidesy  Lincoln,  Nebraska,  Aug.,  1889. 
Roscoe  Pound,  No.  37.  Spots  amphigenous  1-i  cm.  diam.,  rusty 
brown,  lighter  in  the  center,  subindefinite,  mottled  with  small  white 
spots  or  specks.  Hyphae  epiphyllous,  tufted  on  a  tubercular  base, 
straight,  continuous,  nearly  hyaline,  obtuse  and  slightly  toothed 
above,  25-30  x  5-7  /i.  Conidia  obclavate  2-4-septate,  hyaline,  90- 
110  X  5-6  /I.  Quite  different  (according  to  spec,  from  de  Thumen) 
from  C  acerina  Hartig. 
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Ceroospora  Seneoionis. 

On  leaves  0^  Senecio  aureiiSf  Wilmington,  Del.,  Aug.,  1889.  A 
Commons,  No.  978.  Spots  amphigenous,  suborbicular,  1-3  mm. 
diam.  subconfluent,  rusty  !)rown  at  first  and  surrounded  by  a  dark 
purplisli  discoloration,  then  grayish- white.  Hyphae  fasciculate, 
scattered,  erect,  brown,  3-4-9eptate,  subgeniculate  above,  100-150  x 
4-5  //..  Conidia  subcylindrical,  multiseptate,  hyaline,  not  constricted, 
90-120  X  5-6  //.  Tliis  is  different  from  C.  Jitcquiniana  Thftm.  of 
which  we  have  specimens  from  Dr.  Winter. 

Ceroospora  infnscans. 

On  fading  leaves  of  Rhus  venenata,  Wilmington,  Del.,  Oct.,  1890. 
Commons,  1621.  Spots  at  first  brownish  and  limited  by  the  vein- 
lets  of  the  leaf,  becoming  confluent  and  black,  occupying  and  kill- 
ing the  affected  j)art  wliich  becomes  dead  and  brittle.  Hyphae 
hypophyllous,  fasciculate,  erect,  slightly  bulbous  at  base  and  some- 
what toothed  above,  septate,  dark,  70-85  x  4  //.  Conidia  clavate 
or  oblong-clavate,  tinged  with  olive  or  sooty-black  but  transparent, 
30-60  X  4-5  /*.,  3-6-3eptate  and  often  constricted  at  the  septa.  Ac- 
companied by  numerous  small,  sterile  perithecia,  apparently  some 
young  Sphaerella. 

Ceroospora  Comandrae  Ell.  k  Dearnc^fi. 

On  leaves  of  Comandra  umbellafxi,  London,  Canada,  Aug.,  1890. 
Dearness,  294.  Spots  small  (1-2  mm.),  round,  reddish-brown,  defi- 
nite. Hyphae  short,  12-20  x  3-3 J  /a.,  simple,  entire,  straight,  ob- 
tuse, tufted  on  a  small  tubercular  base.  Conidia  slender,  obclavate, 
70-80  X  3-3 i  //.,  nucleate  (and  faintly  septate)?  nearly  straight. 

Ceroospora  Mikaniae. 

On  leavesofJ/i^a;i?*a5M/i(/c/i.s,  Mississippi.  Tracy,  1567.  Hypo- 
phyllous. Hyphae  100-120  x  4  //..,  septate, Ibrown,  subequal,  fas- 
ciculate, more  or  less  bent,  sparingly  toothed  above,  tufls  effused  form- 
ing indefinite  olive-brown  patches  and  more  or  less  confluent  over 
the  entire  lower  surface  of  the  leaf,  but  not  on  any  definite  spots. 
Conidia  oblong-clavate,  3-6-septate,  olivaceous,  40-85  x  5-6  /i. 

Ceroospora  Halstedii. 

On  living  leaves  of  Carya  tomentosa,  Cold  Spring,  N.  Y.,  July, 
1890.  Dr.  B.  D.  Halsted.  Hypophyllous.  Effused,  forming  inde- 
terminate, olive-bhick  patches  2-4  mm.  diam.  but  without  any  defi- 
nite spots.  Hyphae  erect,  brown,  sparinglyUeptate,  100-150  x  5- 
7  /Jt.,  closely  undulate  or  crisped  and  torulose^above.      C'onidia  oh- 
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clavate,  brown,  65-80  x  5-7  /*.,  about  S-septate  and  sometimed  con- 
atricted  at  the  septa,  the  broad  triseptate  part  occupying  about  one- 
half  the  length. 

€6roosporm  Medioaginii. 

On  Medicago  dentlculata.  College  Station,  Texas,  May,  1890. 
H.  S.  Jennings,  146.  Spots  rusty-brown  becoming  dirty-brown,  sub- 
orbicular  and  subindefinite,  «3-5  mm.  diam.  Hyphae  amphigenous 
but  more  abundant  above,  nearly  hyaline  at  first,  then  yellow-brown, 
continuous  geniculate  above,  85-45  x  4-5  //.  Conidia  fusoid-cylin- 
drical,  hyaline,  8-6-septate,  40-60  x  3  //.  The  tufts  of  hyphae  are 
effused,  forming  a  short  rusty-brown  coating  on  the  spots. 

Cercotpora  lathyrina. 

On  living  leaves  of  Laihyrus  Utifolius  (cult.),  Newfield,  N.  J., 
Aug.  1890.  Spots  rusty-brown,  becoming  paler  in  the  center,  sub- 
epiphyllous,  rather  indefinitely  limited,  2-5  mm.  diam.  Hyphae 
epiphyllous,  cespitose,  brownish,  crisped  or  narrowly  undulate  above, 
sparingly  septate,  75-100  x  4  /i.  Conidia  slender,  hyaline,  very 
faintly  l-3-8eptate,  80-110  x  3  /i. 

The  leaves  are  irregularly  blotched  with  dirty  flesh-color  below. 
Allied  to  C.  canescens  E.  &  M.,  but  more  slender  throughout. 

Cereoiporella  pyrina. 

On  leaves  oi  Pyrus  coronaria  Racine,  Wis.,  Aug.,  1890.  Davis, 
9033.  Hypophyllous,  effused,  without  any  deflnite  spots,  at  first  in 
small,  irregularly  shaped  patches,  finally  spreading  more  or  less 
continuously  over  the  entire  lower  surface  of  the  leaf  which  then 
becomes  more  or  less  discolored,  reddish-brown  especially  above. 
Fertile  hyphae  effused,  short,  12-25  x  5  z^.,  hyaline.  Conidia  ob- 
long, fusoid-oblong  or  vermiform,  hyaline,  3-6-septate,  ends  obtuse. 

Fofioladiam  effainm  Winter  var.  Carpinenm  E.  A  E. 

On  living  leaves  of  Carpimis  Americana,  London,  Canada,  Oct., 
1889.  Dearness,  812.  Differs  from  the  typical  form  in  its  mostly 
epiphyllous  growth,  darker  color  and  rather  smaller,  paler  conidia. 

Clasteriiporium  oornigernm. 

On  bark  of  dead  Carpinus,  London,  Canada,  May,  1890.  Dear- 
ness, 1692.  Sterile  hyphae  creeping,  septate,  sending  up  multi- 
septate  fertile  branches  70-100  x  8-10  //.,  enlarged  above  into  the 
obloug-clavate,  5-7-septate,  brown  conidia  70-100  x  12-15  //.  at 
first,  rounded  above,  then  truncate,  the  terminal  cell  germinating 


PEMK-KKDIIKiH  OF  TIIK  Al'ADKMr  OP  [IMll. 


OM  THE  OZmrS  PtlLOEHISTTB  Buppcll. 
ilY   WITMKH  fTONE, 

Whik'  rnjfagol  in  ratnl'igiiinj;  the  ('orvii)ne  in  the  coll^ctiun  of  ihr 
Acitik'iiiy  of  Niitiirul  Sfieiices  of  Pliiludclplua,  I  found  several  int«f^ 
tJMtiii^  nfipciiiicMFof  i'«iV»rAir(t(c.  iH>nit-of  wliicOxlid  not  seem  to  Mf^nt 
exm-tly  with  uiiy  of  the  dfeKTilifd  ^podee,  while  others  seemed  to 
oHst  <loii1)t  upon  the  valtiiity  of  i'.  ryiinoffenyii  of  Shnrpe.  This  led 
to  H  more  mitiiKe  ftiidy  of  the  ^niit*  which  was  made  poxxihie  br 
the  kindniiiw  of  Mr.  KoWrt  Ridjrway.  curator  of  hirds  in  the  I'.  S. 
National  MiiM>nm.  who  hux  loaned  me  lhe«-ntirexeries  of /^atVnrAixM 
ctintainei]  in  that  institution. 

There  have  hecn  four  Bi)e<'ies  of  J'tilor/imut  dcucrilted  hy  authors : 

/*.  mono  (Wafil.).     (I'ifi  morio  WaRl.     Uh  1^29.  p.  7ftl>. 

P.  MetieatiM  Kiipp.  Miw.Seitckenb.  18:17.  |i.  189.  The  type  vf 
the  ^crius. 

P.  rijiinogriiyt  Sharfie.     Cat.  Itinls  in  Itrit.  Muk.  iii.  p.  140.  lr<77. 

/'.  T4ieiferu»  it'alioi'l.  (Corcriji  rori(>riM('aliiit.  Kotit.  Jour.  N«L 
Mirt.  IV.  i>.  4G4.  1M4). 

This  liitt  was  referred  a*  a  synonym  of  Voreiu  eorai  by  G.  R. 
i;ruy  in  ht"  Hand  l.ixt  and  ihis  ernir  has  l>een  followed  br  luanr 
other  aulhorw.  How  the  mistake  originated  it  i:<  hard  to  see.  as  the 
dc.-MTi|>ti"n  \*  jierfeitly  clear.  The  liiMovery  of  ('al>ot'»  type  in  tbe 
AcaiU-niy'ti  collection  leil  me  to  the  eorn-ct  identification  of  the  v\it- 
cics  and  I  afterwards  noticed  that  Mr.  Itid<;wuy  hud  bIm  discovered 
tlic.lnic.liaractcrof"  Curvus  vifU'T"*"  (Manual  of  N.  A.  HinU 
,..:!.M.f....tnolc.. 
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short  (80-40  x  4-5  /i.),  continuous  or  faintly  septate,  erect  subhya- 
line,  obtuse  branches  with  clavate,  yellow-brown,  4-5-septate,  muri- 
forin,  30-50  x  10-12  /x.,  conidia  prolonged  below  into  a  distinct 
pedicel. 

Heliooiporinm  diploipomm. 

On  dead  stems  of  Smilax^  St.  Martinsville,  La.,  Jan.,  1889.  Lang- 
lois,  No.  1700  (p.  p.).  Black,  effused,  velutinous,  thin,  composed  of 
septate  branching  brown  sterile  hyphae  from  which  arise  the  erect 
closely  septate,  subcylindrical,  nearly  opaque,  35-40  x  5-6  /x.,  fertile 
hyphae  bearing  at  their  tips  the  solitary  brown  conidia  composed  of 
two  series  of  parallel  connate  cells  curved  so  as  to  form  a  circular 
disk  20-22  /x.  diam.,  with  a  notch  below,  the  apex  of  the  double 
chain  of  cells  not  quite  touching  its  base.  Helicoma  velutimim  Ell. 
in  Torr.  Bull,  has  the  hyphae  about  the  same,  but  the  conidia  are 
smaller  and  composed  of  a  single  series  of  brown  cells. 

Fniarinm  volntella. 

On  dead  twigs  of  Vitis  bipinnatay  St.  Martinsville,  La.,  Oct.,  1888. 
Langlois,  No.  1505.  Hyphae  hyaline,  simple  or  sparingly  branched, 
continuous  or  sparingly  septate,  100  /x.  long  or  over  and  4-5  /x. 
thick,  erect,  forming  brush-like  tufts,  rising  through  cracks  in  the 
bark  from  some  buried  Cytisporaf  The  hyphae  are  tuberculose- 
spiculose  above,  bearing  attached  to  these  tooth-like  projections,  the 
falcate,  hyaline,  50-70  x  4-5  /x.,  l-septate  conidia.  The  habit  and 
general  appearance  is  that  of  Volutella. 

Bpidochinm  olivaoenm. 

On  dead  limbs  of  Fraxintis,  London,  Canada,  June,  1890.  Dear- 
ness,  1290.  Sporodochia  solitary  or  cespitose,  tuberculiform,  sub- 
hemispherical  i-i  mm.  diam.,  dark  olive,  carnose,  erumpent  finally 
discoid  or  subcollapsed.  Basidia  simple,  stout,  20-30  x  3-4  //.,  con- 
tinuous, greenish-granular,  becoming  hyaline,  subequal.  Conidia 
subfalcate,  obtuse,  greenish-hyaline,  granular,  continuous,  25-35  x 
5-7  /x. 

Bxosporinm  sooiatnm. 

Associated  with  Rhytisma  acermum  on  leaves  of  Acer  ruhruvi. 
Bayou  Chene,  La.,  Oct.,  1888.  Langlois,  1537.  Sporodochia  am- 
phigeuous  surrounding  the  stroma  of  the  Rhytisma  and  on  the  side 
of  the  leaf  opposite  to  it,  erumpent,  minute,  finally  subpulverulent 
from  the  abundant  conidia  which  are  dark-brown,  oblong,  3-septate, 
straight  or  slightly  curved,  ends  mostly  subacute,  12-15  x  4-5  /x.,  on 
sporophores  of  about  the  same  length  as  the  conidia. 
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OH  THE  OEITDB  PBILOSHIITIIB  Bnppell. 
BY  WITHER  STONE. 

While  engaged  in  cataloguing  the  Corviilae  in  the  collectioD  of  the 
Acftdemy  of  Natural  Sciences  of  Philadelphia,  I  found  several  inter- 
esting specimens  of  Psilorhii  g  ome  of  wl  ich  did  not  seem  to  agree 
exactly  with  any  of  the  descr  hed  spec  es  while  others  seemed  to 
cast  doubt  upon  the  validity  of/  a/a  oge  ys  of  Sharpe.  This  led 
to  a  more  minute  study  of  the  ge  s  h  ch  was  made  possihle  by 
the  kindness  of  Mr.  Robert  R  dgwaj  c  ra  or  of  birds  in  the  U.  8. 
National  Museum,  who  has  loaned  n  e  the  e  tire  series  of  Pitfor/untit 
contained  in  that  institution. 

There  have  been  four  species  of  PsiVorAihus  described  hyauthore: 

P.  morio  (Wag).).     (Pica  mono  Wagl.     Isis  1829.  p.  761J. 

P.  Mexieamu  Riipp.  Mus.  Senckenb.  1837,  p.  189.  The  type  of 
the  genus. 

P.  eyanogenys  Sharpe.     Cat.  Birds  in  Brit.  Mus.  iii,  p.  140,  1877. 

P.  vociferus  (Cabot).  (  Corvia  vociferm  Cabnt.  Bost.  Jour.  Nat. 
Hist.  IV,  p.  464.  1844). 

This  last  was  referred  as  a  synonym  of  CoTOia  carax  by  G.  R. 
Gray  in  his  Hand  List  and  this  error  has  been  followed  by  many 
other  authors.  How  the  mistake  originated  it  Is  hard  to  see,  as  the 
description  is  perfectly  clear.  The  discovery  of  Cabot's  type  in  the 
Acttdemv's  collection  led  me  to  the  correct  identitication  of  the 
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there  was  more  or  less  tendency  to  a  lighter  coloration  on  the  malar 
region  ;  in  fact,  in  nearly  all  the  specimens  of  this  genus  that  I  have 
seen  the  feathers  of  the  malar  region  have  a  different  luster  from 
those  of  the  side  of  the  head ;  so  that  this  character  is,  to  say  the 
least,  very  variable.  From  the  material  at  hand  it  is  impossible  to 
make  the  presence  of  the  strongly  marked  malar  patch  correspond 
with  any  geographical  range  or  with  any  variation  in  age  or  plum- 
age, and  it  must,  therefore,  be  considered  merely  as  an  individual 
variation. 

As  regards  P.  vodfertis^  although  the  presence  of  the  gray  malar 
patch  will  not  serve  to  keep  it  separate  any  more  than  in  the  case 
of  P.  eyanogenySy  nevertheless  it  possesses  other  characters  which  may 
prove  of  specific  or  subspecific  value,  by  which  it  may  be  distin- 
guished from  all  the  specimens  of  P,  Mexicanns  seen  by  me. 

I  refer  to  the  size  and  shape  of  the  bill  and  the  coloration  of  the 
tail.  In  ail  the  Central  American  specimens  the  bill  is  nearly  uni- 
form in  shape  though  varying  somewhat  in  absolute  dimensions, 
while  in  the  type  of  P.  vociferus  (from  Yucatan)  it  is  shorter,  and 
deeper  in  proportion  to  its  length.  A  specimen  of  "  P.  cyanogenyi^J* 
however,  from  Mirador,  has  a  bill  of  nearly  the  same  shape  though 
much  larger. 

In  regard  to  the  tail,  the  white  tips  in  P.  vociferus  are  much 
broader  than  in  P,  MexicanuSy  measuring  on  the  outer  feathers  fully 
two  inches  while  in  only  one  other  specimen  do  they  reach  as  much 
as  an  inch  and  a  half  and  average  only  an  inch  and  a  quarter. 
Moreover,  in  P.  vocifertis  there  is  a  subterminal  white  band  on  the 
central  tail  feathers  which  are  uniform  brown,  in  all  the  other  spec- 
imens this  band  is  somewhat  obscured  in  the  middle  of  the  feathers 
though  the  quill  is  distinctly  white  where  it  crosses. 

In  consideration  of  these  differences  and  the  lack  of  other  speci- 
mens from  Yucatan,  I  think  we  are  hardly  justified  in  uniting  P. 
vociferus  with  P.  Mexicaniis.  A  more  complete  series  of  specimens 
may  show  these  characters  to  be  merely  individual,  as  in  the  case  of 
the  gray  malar  patch,  and  then  we  can  unite  all  birds  with  white 
tips  to  the  rectrices  under  P:  Mexicanus. 

There  is  still  another  point  in  connection  with  the  birds  of  this 
group,  namely  the  coloration  of  the  under  surface.  One  of  the 
Costa  Rica  specimens  shows  a  sharp  line  of  division  between  the 
brown  of  the  neck  and  breast  and  the  white  of  the  under  parts, 
while  in  other  specimens  the  colors  shade  gradually  into  one  another. 
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Tliw  same  difference  occurs  in  specimens  of  P.  morio.  The  extent 
of  the  durk  color  also  varies  considerably'  in  different  si>ecimens, 
two  birds  from  Nicaragua  being  much  darker  belon  than  any  others 
in  the  series. 

Aa  rej!;ards  P.  morio  the  series  of  eleven  specimens  show  consider- 
able individual  variation  of  nearly  the  same  character  as  occurs  in 
P.  MexicaniM  but  nothing,  I  think,  which  can  be  considered  of  specific 
vahii;. 

As  mentioned  above  one  specimen  (No.  3093,  Phila.  Acad.  Coli.) 
shows  a  distinct  blue-gray  malar  patch  and  sjiot  above  and  behind 
the  eye.  Some  liave  the  black  throat  and  breast  separated  froni  the 
lighter  under  surface  by  a  sharp  line  while  in  others  the  colors  are 
blended,  and  the  throat  is  sometimes  but  little  darker  than  the  rest 
of  the  under  surface. 

The  color  of  the  under  surface  also  shows  great  variation.  It  is 
generally  light  grayish-brown  but  in  one  specimen  (Nat.  Mus.  Col. 
No.  411.5)  from  San  Diego,  Mexico,  it  is  nearly  white  and  in 
another  (Nat.  Mus.  Coll.  No.  42139)  from  Orizaba,  suffused  with 
rufous  especially  on  the  under  tail  coverts.  The  wings  in  this  spec- 
imen are  also  reddish-brown. 

To  sum  up  my  observations  iin  the  genus,  it  must,  I  think,  be 
considered  as  a  group  in  which  great  individual  variation  occurs, 
variation  which  may  eventually  produce  several  well  marked  forms. 
At  present,  however,  I  think  we  can  recognize  but  two  species  P. 

no  (Wagl.)  extending  from  Tehuantepec  north  to  the  RioGraude 
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DE8CSIPTI0N  OF  NEW  SPECIES  OF  ANCTUS  AND  OLIVA. 

BY   JOHN    FORD. 
Anotui  Pilsbryi  Ford.    Fig.  1. 

Shell  rimately  umbi Heated,  the  axis  imperforate ;  ovate-conical, 
spire  acute,  apex  black ;  whorls  7,  slightly  convex,  the  last  some- 
what contracted  near  the  base.     Aperture  extremely  nar- 
row, oblong;  lip  flatly  reflected,  the  central  half  of  its 
length  provided  with  a  flange  extending  towards  the  in- 
ner or  columellar  lip,  from  which  proceeds  a  correspond- 
ing convexity,  thus  giving  to  the  aperture  a  form  much 
like  the  traditional  key-hole.    Color  grayish- white,  painted 
Fig.  I.     longitudinally  with  brownish  and  black  lines. 
Length  of  shell  23,  diameter  9i  mill.     Width  between  flanges  1, 
i¥idth  of  flange  on  outer  lip  2  mill.     Color  of  lip  white ;  aperture 
slightly  shaded  within.      Habitat,  Brazil. 

Andus  angiostoma  Wagner  {capueira  Spix),  Fig.  2,  and  A.  Pilsbryi 
are  the  only  living  species  of  the  genus  known,  and  both  are  in  color 
pattern  and  general  form  very  much  alike.  In  the  for- 
mer species,  however,  the  a|)ex  is  not  black  and  shining 
as  in  the  latter  nor  are  the  apertures  at  all  alike  save  in 
general  outline. 

Indeed,  that  of  J.  Pilsbryi  is  absolutely  distinct  from 
any  other  known  to  the  writer.     This  alone  would  justify 
Fig.  2.      its  specific  separation. 

The  figures  were  drawn  from  photographs  of  the  shells  and  may 
thereibre  be  accepted  a.«»  correct. 

Tiie  species  has  been  named  in  honor  of  my  friend  Mr.  Henry  A. 
Pilsbry,  Conservator  of  the  Conchological  department  of  the  Acad- 
emy and  present  Editor  of  the  '*  Manual  of  Conchology." 

Oliva  cryptospira  Ford.     Figs.  3,  4. 

Shell  cylindrical,  slightly  enlarged  near  either  end,  producing  an 
obese  appearance.  Salmon-colored,  with  a  few  dashes  of  white 
accompanied  by  faint  zigzag  brownish  lines  showing  through  the 
enamel,  the  latter  being  somewhat  thickened  and  more  orange  in 
color  on  the  basal  fasciole.  Spire  short,  with  sutures  entirely  con- 
cealed by  a  heavy  callus.  Edge  of  lip  and  interior  of  aperture  white. 
Length  of  type  specimen  21  inches.  Greatest  diameter  1  inch. 
Habitat,  Moluccas. 


jj,*i.BT  »f.(.niKimotrly  'JiJ-it  miUimeter.  The  Urcn  «Lb 
,]i^  i^  luur*  ficvM'Tii  a  M-rit^  uf  trrt^Iar  wmvea  iu  wbtdi  ik 
,4M>  k'  ^  inJicuiiHJ  l>T  k:nitiiil«<»r(itir)i*nf  iron  and  |»rt*d* 


I'lilit'i  tlmlfi-wtmtii'tu  suvl  &!».>  iDilinitkmt  of  »  fvw  art» 
^  HKiii-  |4-ili-\llt  t>lat-k  ti«tt  tbc  ervMtrr  nambrr  tnuugnrFal 
.itli'M  llivt<|M>|k« Mkvi  nii(i-tiu-><«niit<ilv  mairuptiicand 
Hill  .i(H'»  I'ti'l'idiJ*   Li»il»i-o      >>-n<r  iif  tlmr  laltr-T  r 


1891.]  NATURAL  SCIENCf»  OF  PHILADELPHIA.  99 


BASAHITE  FBOM  CBAWFORD  COUNTY,  INDIANA. 

BY    E.   GOLDSMITH. 

During  a  recent  visit  to  the  Wyandotte  Cave,  southern  Indiana, 
I  ohserved  in  one  of  the  larger  chambers,  two  sharply  defined  hori- 
zontal black  veins  in  one  of  the  vertical  walls  of  light  colored  car- 
boniferous limestone.  The  lower  vein  measured  about  one  and  a 
quarter  inch  in  thickness,  and,  about  fourteen  inches  above  it,  was 
the  second  vein  of  three  inches  in  thickness.  From  a  distance,  by 
the  dim  light  of  a  stearine  candle,  the  veins  appeared  like  coal ;  the 
touch,  however,  revealed  a  hard  rock  of  a  silicious  nature,  which 
the  guide  said  was  called  chert. 

Examination  revealed  an  amorphous,  very  fine-grained  rock  hav- 
ing a  smooth  conchoidal  fracture  ;  the  irregular  edges  are  sharp  and 
hard,  so  much  so  that  they  scratch  glass,  its  hardness  being  equal 
to  quartz ;  its  luster  is  sub  resinous  on  a  fresh  fracture,  becoming 
dull  on  exposure  ;  the  color  is  smoky-gray  in  mass,  less  so  when  thin- 
ning down  ;  it  is  opaque  except  on  thin  edges  where  it  is  subtrans- 
lucent ;  it  furnishes  no  streak  ;  the  rock  is  not  splintery  ;  it  gives 
sparks  with  a  steel.  If  heated  suddenly  it  will  decrepitate ;  a  gen- 
tle heat,  gradually  increased,  causes  the  smoky  hue  to  disappear,  the 
specimen  becoming  grayish-white.  It  is  known  that  such  rocks  con- 
tain carbon,  and  the  one  under  consideration  contains  also  some 
water  as  was  seen  when  it  is  heated  in  a  tube  closed  at  the  end. 

Analysis,  gave  the  following  result : 

Silica 93*66  per  cent. 

Iron  and  alumina 3*10  per  cent. 

Water        .  .         .         .         .         .       1*34  per  cent. 

Carbon       ........       ()*28  per  cent. 

Fluorine  and  sodium  not  determined ;  Chlorine  hardly  a  trace. 
Sp.  gr.=2'605.  From  its  general  character  I  believe  this  so  called 
Chert  to  be  the  touchstone  of  the  assayers,  otherwise  called  Lydian 
stone  or  Basanite.* 

A  thin  section  appears  when  magnified  with  a  low  power  as  regular 
successive  layers,  or  striae,  differing,  however,  from  those  of  crystals. 
These  striae  indicate  the  probable  existence  of  great  pressure,  since 
it  seems  to  have  once  been  colloidal  silica.      The  distances  between 


'  Dana,  Descriptive  Mineralogy,  p.  195. 
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was  directed  upon  it  to  bring  the  heat  to  greater  intensity.  The 
result  was  that  the  section  became  nearly  white.  It  was  then  reim- 
bedded  in  balsam  to  determine  the  change  which  had  taken  place. 

Viewe<l  under  ordinary  light  with  a  microscope,  nearly  all  the 
transparent  crystals  had  disappeared,  that  is  to  say,  the  forms  were 
black,  and  with  the  proper  management  of  the  light  it  became  evi- 
dent that  hollow  spaces  now  occurred  where  formerly  transparent 
crystals  existed.  The, matrices  were  lined  more  or  less  with  a  very 
fine  black  powder  which  was,  to  all  appearances,  charcoal.  This 
darkening  was  invariably  produced  wherever  the  microlites  had  but 
one  facet  before  the  heating.  Where  the  silica  surrounded  the  crys- 
tal it  appeared  as  if  the  heat  and  air  had  no  access  and,  in  conse- 
quence, they  were  not  affected,  though  such  cases  were  but  few  in 
number.  8ome  of  the  hollow  spaces  were  seen  by  oblique  light  to 
he  lined  with  red  oxide  of  iron.  These  were  the  locations  of  the  oxi- 
dized magnetite  where  the  red  powder  was  left  intact.  The  hollow 
angular  spaces  may  also  be  recognized  by  allowing  the  light  tO])ass 
through  the  polarizer  without  the  analyzer.  Under  this  treatment, 
especially  when  the  spaces  stand  squarely  to  the  section,  the  burnt- 
out  angular  matrices  are  well  defined. 

The  character  of  these  microlites  was  determined  by  the  apj)lica- 
tion  of  intense  heat.  A  silicate  would  not  be  affected  in  like 
manner.  It  may  not  be  amiss  to  note  the  fact  that  larger  carbon 
crystals  have  been  observed  which  hold  inclusions  of  amorphous  car- 
bon similar  to  those  noticed  in  the  section  of  basanite  referred  to. 

Some  spherical  white  masses  formed  by  the  heating  of  the  section 
were  probably  due  to  a  volatile  matter  which  is  known  to  form  part 
of  the  composition  of  basanite ;  they  resemble  those  frequently 
observed  on  heating  minerals  containing  fluorine. 

The  acid  affects  the  material  of  the  plate  etched  with  hydrofluoric 
acid  very  irregularly,  and,  since  the  rock  seems  to  be  a  mixture  of  chal- 
cedony and  amorphous  sil  ica,  a  peculiar  reaction  occurs  with  polarized- 
light.  While  the  chalcedony  indicated  phenomena  of  interference, 
the  amorphous  silica  permitted  the  polarized  light  to  pass.  This  is 
especially  the  case  when  Klein's  quartz  plate  is  interposed.  The 
amorphous  silica  then  appears  green,  when  the  Nicols  are  crossed,  and 
the  chalcedony  orange-colored.  On  turning  the  analyzer  90°  the 
oolors  are  reversed.  The  hydrofluoric  acid  seems  to  affect  the  amor- 
phous silica  more  than  the  chalcedony,  as  the  latter  projected  irregu- 
larly over  the  etched  surface.     These  projecting  particles  when  prop- 
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eral  dozen  illustrations  of  both  phenomena  were  examined  with  the 
same  result.  That  the  dark  forms  are  magnetite  is  rendered  highly 
probable  by  the  production  of  iron  oxide  by  heating.  On  the  other 
hand,  the  small  transparent  microlites  may  not  be  carbon,  because 
on  attempting  to  isolate  them  by  hydrofluoric  acid  the  resulting 
forms  obtained  were  not  distinct  enough  to  be  recognized  as  such,  as 
one  should  expect,  being  granules  instead  of  well  defined  crystals.  On 
heating  to  redness  they  burned  away  leaving  but  a  trace  of  what  seems 
to  be  silica.  The  isolation  of  the  supposed  crystals  of  carbon  would  be 
j)roof  of  their  identity  ;  the  result,  however,  being  unsatisfactory,  the 
subject  is  an  open  question  for  further  inquiry.  Had  the  isolated  ])or- 
tion  been  amorphous  carbon,  dark-colored  fragments  would  have  been 
seen,  but  such  was  not  the  case,  on  the  contrary  the  rounded  and  elon- 
gated forms  seem  to  refract  light  strongly.  It  may  be  that  the  exceed- 
ingly small  crystals  could  not  stand  the  treatment  without  losing  their 
sharp  edges  and  solid  angles,  thus  becoming  unrecognizable.  The  fact 
that  the  burnt-out  matrices  were  lined  with  amorphous  carbon  after 
burning,  points  in  that  direction,  since  it  is  well  known  that  the  dia- 
mond when  strongly  heated  in  a  vessel  will  lose  its  transparency  and 
will  either  take  the  form  of  graphite  or  charcoal.  It  may  be'  as- 
sumed that  the  transparent  crystals  are  a  salt  with  an  organic  acid, 
thus  explaining  the  amorphous  carbon  after  the  incineration.  In 
this  case,  however,  the  material  with  which  the  assumed  organic  acid 
was  combined  would  remain  in  the  matrices  besides  the  amorphous 
carbon,  but  nothing  was  seen  except  the  black  powder.  Further- 
more, hydrofluoric  acid  would  affect  such  a  salt  with  comparative 
ease  and  leave  no  carbon  in  the  residue  as  stated  above. 

I  call  the  crystallized  part  of  the  basanite,  chalcedony  and  not 
quartz  because  of  certain  indications  of  its  fibrous  structure  in  the 
circular  form,  showing  a  dark  brush-like  cross  between  the  crossed 
Nicols,  which  meet  in  the  center.  If  the  section  is  rotated  the  cross 
does  not  change  its  position;  but,  if  the  analyzer  is  turned  to  45° 
the  brushes  move  about  22 J °  and  appear  of  an  indigo-blue  color. 
If  the  Nicols  are  parallel,  the  brushes  follow  but  45°  in  each  quad- 
rant and  appear  blue;  turning  the  analyzer  45°  more  the  brushes 
move  along  to  about  67^°  and  assume  the  indigo-blue  tint  again  ; 
finally,  when  the  moving  of  the  analyzer  is  completed  in  the  second 
quadrant,  the  dark,  brush-like  cross  reappears.  When,  therefore, 
the  analyzer  had  been  revolved  180°,  the  brush-like  cross  followed 
only  90°.     As  stated  above  the  dark  cross  met  in  the  center ;  but, 
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on  turning  the  analyzer  when  the  brushes  became  colored,  a.  circu- 
lar apace  was  produced  in  the  center  having  a  yellow  color  which 
did  not  change  to  any  other. 

Since  no  circular  rings  occurred  and  the  central  part  of  the  con- 
centric and  fibrous  stnicture  of  this  part  of  the  plate  did  not  change 
in  color  when  rotated,  it  is  evident  that  this  variety  of  quartz,  called 
chalcedony,  behaves  in  a  widely  difierent  manner  from  quarts  proper. 
I  have  not  found  this  peculiar  optical  behavior  described  and  think 
it  to  be  of  BufHcient  interest  to  put  on  record. 

Explanation  op  the  Figures. 

Figure  1  represents  a  thin  section  of  Basanite  magnified  220  times 
showing  the  transparent  crystals  of  carbon  and  the  dark 
opaque  magnetite. 

Figure  2  shows  a  group  of  strongly  reflecting  points  as  seen  by  sur- 
face illumination. 

Figure  3  the  rosette  produced  therefrom  by  introducing  the  Betrand 
lens. 

Figure  4  a  contour  of  figure  3  cut  vertically. 

Figure  5  indicates  the  cone  produced  from  reflecting  points  having 
no  comet-like  tails. 
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DESCRIPTION  OF  A  SPECIMEN  OF  CHIROLOFHIS  POLYACTOCEFHALUS 

FROM  VANCOUVER  ISLAND. 

BY    ASHDOWN    H.    GREEN. 

A  specimen  of  this  rare  blenny,  Chirolophis  polyactocephalus, 
taken  at  Alert  Bay  on  the  North  East  Coast  of  Vancouver  Island 
in  November,  1890.     I  give  herewith  a  detailed  descrij3tion  : 

Body  elongate,  compressed.  Eyes  approximate ;  no  lateral  line. 
Scales  deeply  imbedded,  appearing  like  pits,  186  in  length,  54  from 
back  to  belly.  Branchial  rays  5.  Gill  membrane  continuous,  free 
from  isthmus.  Skin  on  top  of  head  and  neck  loose;  numerous  der- 
mal flaps  and  cirri.  Large  superciliary  cirrus  with  three  main 
branches.  Numerous  mucous  pores  on  snout.  Mouth  and  lips 
fleshy ;  a  single  row  of  delicately  fine  comb-like  teeth  on  upper  and 
lower  jaw,  closely  set.  Two  patches  of  fine  teeth  on  upper  part  of 
gullet.     No  teeth  on  vomer  or  palatines. 

Dorsal  LXIII,  fleshy,  the  sharp  points  of  spines  projecting  slightly 
beyond  the  membranes.  The  8  anterior  spines  stronger  and  more 
blunt  than  the  remainder,  covered  with  loose  skin,  and  having 
numerous  dermal  flaps,  some  extending  beyond  the  spines.  Dorsal 
not  connected  with  the  caudal. 

Anal  rays  46,  soft  and  fleshy,  the  rays  folding  over  one  another, 
free  for  about  half  their  length.  The  first  ray  shorter  than  the 
others,  the  last  connected.  Anal  not  connected  with  caudal  fin. 
Ventral  rays  3,  jugular,  fleshy,  no  spine.  Pectoral  rays  14,  broad, 
rays  broadly  branched,  fleshy  towards  base.  Cavdal  rays  14, 
rounded,  rays  fleshy  and  broadly  branched. 

Coloration  :  two  conspicuous  black  wavy  lines  behind  opercle, 
and  in  front  of  pectorals.  Numerous  light  colored  blotches,  on 
body,  dorsal  and  anal,  round  or  oval,  about  the  size  of  peas  or  small 
beans.  Said  to  be  highly  colored,  scarlet  spots,  purple  body,  re- 
sembling Hexagramvuis  superciliosus  when  fresh.  The  specimen 
is  now  in  the  Provincial  Museum,  Victoria,  British  Columbia. 

This  fish  has  not  previously  been  taken  south  of  Alaska.  A  good 
figure  has  been  given  by  Dr.  T.  H.  Bean  in  Nelson's  "  Report  on 
Natural  History  Collections  in  Alaska,"  plate  XV,  but  no  descrip- 
tion, except  the  fragmentary  account  of  a  Kamtschatkan  specimen 
given  by  Pallas,  has  ever  been  published. 
8 
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Telm/iMherium  mav  h«  retainnl,  an<l  [hat  Limnohifu,  or  as  ii  U  d-<« 
mlM.  I.imnfihyopi.  ?-h'iiiM  not  have  a  ;^neri<- value  equal  to  that  of 

Th»>  tyj*  jijio-inifn  »(  tin-  g^niH  Limnoliyupt  Ls  very  cKne-ly  re- 
latt-il  to  that  <jf  I'-ilae'/t^ofn  in  the  let-lh  ^tnic-ture.  and  we  have  g<>od 
rett-'itH  forMifiiBifliiiif  tlmt  ibc  prvM-ni'r  of  the  hvporoiw  on  tbe  l*i^ 
<iii[ieriiir  nmlur  i'  a  trani>iti<iii  uharartcr,  which  u  not  availaltle 
for  pt-iieric  iJtrlitiili'tii.  The  [ircscuce  <>f  a  nKiimomafy  liypocone  ••o 
ihi- hxj't  ■•»\ii:riiiT  niiAar 'if  I'-il'iritf;//!//*  jial>idti*u*  \*  not  ati  iinca^n- 
Riiiij  •ii-i-iirn'iii'C.  Tli<-  {iri-Tiiaxilhiry  region?'  <if  Limnoh^t/t»  nnil 
/'•il'if'it'ioj^  an-  ii)t;TitU'al  althitiiirh  the  i-kiill  cuDtuun  are  wrv  ilif- 
fcreiit.  TliP  I'Piierir  rt-ftTrtHT  .if  Ix-i.lvV  :>nialler  .'>|>e<.-ics  of  l'<ilanf 
tyiifr.xiiT  I',  iniii'ir.i*  uncerlniii.  very  liltlc  Ik-io^  knoiri)  of  the  »kuU 
urof  [lu-linil.  I...IIL-.  Thf  .-harai'UT.  ..f  the  tiioiur.' (aee  hi»  !);.'•„ 
I'l.  IV.  tJir-.  :M1.  arc  il.>sviy  similar  t<.  those  i>f  Trlmatolherinm. 
they  have  tlii-  i<>|uan.-  fi.nii  i.l>s«-rv<-d  in  that  iwnu*. 

W'f  may  now  I'ive  n  brief  diairm^i:'  of  the  more  ini|M>ruint  char- 
acti-r.''  of  [he  'lilTtrfiii  izfucru  ami  s]>ei'ie:'.  ami  also  aild  an   analvt- 
i.-al  ia1)h-  for  <'..iii|,iirison  :— 
I.  Imt-I  -i];n-rJor  mi>hir  with  only  one  iri[t'riiat  i-oiie. 

A.  Kxt<-riiallol«^of  Hi|Hriririiiernolar>  ^e[>»Riteil  I'Al.AK"ii<v<»i>, 
a.  siu-.  lar^r. 

Inf'-rior  molar-  Moii[  and  tiroud,  jxot.  [nlM>r<-li'  a  i-otie 

Ii.f.rior  molar-  hi-h  and  l-.n^.  ["i-i-  Hil«-r.-le  a  .-on.-  /».  villiHrn*. 
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National  Museum,  which  he  described,'  and  which  later  he  figured.* 
I  am  convinced  that  they  belong  to  the  large  species  of  Palaeosy ops, 
namely  that  which  Leidy  subsequently  named  P.  major.  Second  : 
that  the  smaller  forms  later  referred  by  Leidy  to  P.  paludoaus  were 
quite  distinct  from  his  types  of  this  species.  Therefore,  as  the 
original  specimens  were  called  P.  palndosiis  and  as  they  were 
identical  with  a  form  which  he  later  called  P.  inajor,  the  latter  name 
is  a  synonym  and  must  drop  out.  As  Leidy*s  name  P.  majors  was 
very  convenient  in  designating  the  relative  size  of  the  two  species, 
we  propose  to  call  the  smaller  form  Palaeosyops  minor=the  P. 
paludosm,  according  to  the  later  use  of  Leidy,  and  others. 

I  may  also  add  that  Cope's  P.  laevideiis  is  a  different  form  from 
this  smaller  species  of  Leidy,  so  that  Cope's  specific  name  cannot 
be  used. 

Cope'  accepts  ^Iarsh*s  statement  that  the  original  specimens  fig- 
ured by  Leidy  belong  to  Llmnohyiis ;  this  is,  I  think,  an  error  as 
the  teeth  are  much  larger,  and  correspond  in  every  respect  with 
Leidy's  P.  major.  Marsh's  statement  that  the  teeth  of  his  P.  lati- 
ceps  have  the  same  general  structure  as  Leidy's  smaller  species — 
namely  his  P.  paludosuSy  is  also  incorrect.  I  have  examined  both 
types,  and  I  shall  show  later  that  the  two  forms  are  quite  distinct — 
one  approaching  the  Telmaioiherium  form  of  molar,  the  other  type 
being  more  like  the  typical  molar  found  in  P.  paludosus.  Marsh's 
type  of  his  genus  Telmatotherium*  agrees  in  all  particulars  with 
the  type  of  Scott  and  Osborn's  Leurocephalus,^  so  that  the  latter 
genus  must  become  a  synonym  of  Telmaioiherium.  Scott  and  Osborn's 
species  T.  (L.)  culirideiiSy  I  retain  as  a  good  species,  and  it  has  very 
interesting  characters  which  place  it  rather  lower  in  the  scale  than 
the  T.  validus  of  Marsh.  The  skull  figured  by  Scott  and  Osborn  in 
their  report  for  1877  as  P.  paludosiis,  should  be  referred  to  Marsh's 
genus  Limnohyopa.  Its  general  form  is  very  diflferent  from  Palaeo- 
syops^ as  will  be  shown  later.  After  carefully  considering  the  mat- 
ter of  uniting  the  various  genera  into  one,  I  am  of  the  opinion  that 

»  Op.  cit..  p.  113. 

2  U.  S.  Geol.  Survey  of  the  Ter.,  Vol.  I,  1873,  Plate  V.  fig.  5,  and  pi.  XXIII, 
fii;>.  3-0 

*  Teitiary  Vertebrata,  p.  698. 

*■  Am.  Jour.  Science  and  Arts,  vol.  IV,  pub.  July  22nd,  1872. 

*  E.  M.  Museum  Bulletin.      No.  1,  Report   Princeton  Scientific  Expedition 
Sept.  7th,  1878. 
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Telmalotherium  may  be  retained,  and  that  lAmnokyiui,  or  as  it  Is  now 
called,  TAmnohyopa,  should  not  have  a  generic  value  equal  to  tbatof 
Telmaloiherium. 

The  type  specimen  of  the  genus  Limjinhyupt  is  very  closely  re- 
lated to  that  of  Ptilaeosyops  in  the  teeth  structure,  and  we  have  good 
reasons  for  supposing  that  the  presence  of  the  liypocone  on  the  last 
superior  inolar  is  a  transition  character,  which  Is  not  available 
for  generic  definition.  The  presence  of  a  rudimentary  hypoeone  on 
the  last  Eujierior  molar  of  i^o^uetwi/o/js  paludomis  is  not  an  uncom- 
mon occurrence.  The  premaxilliiry  regions  of  Limjiokyojis  and 
Paheosyops  are  identical  although  the  skull  contours  are  very  dif- 
ferent. The  generic  reference  of  I^eidy's  smaller  species  of  Palaeo- 
eyops,Qur  P.  minor,  is  uncertain,  very  little  being  known  of  the  skull 
or  of  the  limb  bones.  The  characters  of  the  molars  (see  his  figs., 
PI.  IV',  figs.  3-(i)  are  closely  similar  to  those  of  Telmalotherium, 
they  have  the  square  form  observed  in  that  genus. 

We  may  now  give  a  brief  diagnosis  of  the  more  important  char- 
acters of  the  different  genera  and  species,  and  also  add  an  analyt- 
ical table  tor  comparison ; — 
I.  Last  superior  molar  with  only  one  internal  cone. 

A.  Externallobesofsu|M!riorpi-emoiars  separated  Palakosvopis. 
a.  size,  large. 

Inferior  molars  stout  and  broad,  post,  tubercle  a  cone 

P.  pahidosiit. 

Inferior  molars  high  and  long,  posi.  tubercle  a  cone  P.  va/lidetu. 
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b.  size,  small. 
Hypocone  of  last  upper  molnr  about  e 


Symphysis  of  lower  jai 


Iiicertae  sedis. 
ixtreraejy  long  and  n 


3  protocone 

L.  fontinalit. 


P.  hyognatluu. 
P.  inegarliintK. 


<h). 


DUtal  extremity  of  nasals  expaudeil 

FALAEOSTOPB  l.eidj  (=Zijwno4y( 

P.  paludotue  Leidy,  type  species — ty|)e   specimen   in  National 
Museum.      (Synonyms  P.  major  Ijeidy). 

1.  P.  minor.  BitrU,  >p.  nov. 

Type  specimen  ^specimen  referred  to  P.  paludoaus  by  Leidy  in 
Museum  of  Academy  of  Xatural  Sciences  of  Philadelphia. 

a.  p.  latictpi,  Mttrnh. 

Type,  skull,  etc.,  in  Yale  College  Museum. 

The  following  diagnosis  may  dehne  Palaeo»yop»: 

Last  superior  molar    usually    with    one    internal 


Intel 
Crow 


ate    tube 


3  of  mola 


ell   developed. 


ot  pr 


External  cusps  of  super  lor  pre  molars  separated. 
Second    superior    premolar    with  a    well    defined 
internal    lobe. 

The  form  of  the  superior  molar  in  this  genus  is  very  characteristic, 
and  differs  quite  radically  from  that  of  Telmatotkerium.  Tlie  trans- 
\erse  diameter  ot  the  tfoth  is  greater  than  the  antero-posterior. 
The  external  \  s  are  round  md  shallow.  The  anterior  buttress  is 
widely  prolonged  The  median  buttress  is  not  constricted  off';  there 
IS  generally  no  extern  il  cin^ulum  The  crowns  of  the  teeth  are  low, 
and  the  intermediate  coimles  are  strongly  developed.      Marsh  has 


Second  supetiot  mobr  of 

I.  Palaiosyops paludosiis  I.ei'ly.  2.  I.imiiekyBps huirips  Maish. 
aifyepi  miner  .Sp.  nov.  and  4.  Telmatothiriam  culltidetis  S,  &  O.  ^  n. 
pa.^paracone.  me.=metaCone,  pr.=;proli)cone,  hy.i^liypocone,  pl.^pr 
ml=niel>coiiuk. 


110  PROCEEDINGS  OF  THE  ACADEMY  OF  [1891. 

pointed  out  the  difference  between  the  premaxillary  regioDs  of 
Pttlaeotyopg  and  Telmatotherium.  In  the  former  genus  the  premaxil- 
lartes  are  short  and  dejirei^editheirsymphyBiaiB  very  short  and  round, 
tlieir  anterior  aspect  is  convex.  The  lygomatic  arch  in  Falaeogyop* 
is  strong  and  decurved,  and  the  form  of  the  head  is  more  like  that 
of  tlie  Tapir  than  in  the  other  genera. 
1.  Palaeoijopi  pftlsdoiai  (L«dy.) 

Syu.  (P.  yuajoT  Leidy)  (Limnohyus  Tobxutm  Marsh.) 

Protoconulea  ofsuperior  true  molars  large,  and 
always  present,  external  cingulum  absent. 

Transverse  diameter  of  first  superior  molar 
greater  than  that  of  last  premolar,  posterior  tu- 
bercle of  last  inferior  molar  cone-like,  and  me- 
dian in  posterior. 

This  is  the  largest  species  of  the  genus.  It  was,  as  we  have  seen, 
first  described  as  P.  paludosiit,  and  later,  from  more  abundant  mate- 
rial, was  designated  as  P.  major. 

The  teeth  of  P.  paludostis  are  very  large,  being  wide  and  rather 
short,  the  external  V's  are  characteristic  of  the  species,  being  shal- 
low, with  very  prominent  anterior  buttresses  on  the  true  molars, 
their  median  buttress  is  not  constricted  off,  hut  is  rounded  and  open 
internally.  The  intermediate  conules  of  P.  patudosve  are  very 
strongly  developed,  the  external  lobes  of  the  superior  molars  are 
entirely  without  a  cingulum,  their  anterior  cingnla  are  present,  and 
the  internal  cinsula  incomplete.     The  last  three  premolars  have 
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with  a  very  rudimentary  proboscis.  The  malar  insertion  is  grad- 
ual and  not  abrupt  as  seen  in  other  species  of  the  family.  The  audi- 
tory processes  were  distinct,  the  post  glenoid  being  long  and  rather 
stout;  the  internal  glenoid  process  is  wanting  in  this  species,  and  the 
paroceipitals  were  provided  with  a  terminal  styloid  process. 

The  symphysis  of  the  lower  jaw  is  rather  short,  the  posterior  third 
of  the  lower  border  of  jaw  strongly  inflected,  with  the  angle  of  the 
same  turned  outwards. 

2.  Palaeoiyopi  laevidem  Cope.^     (not  P.  paludosus  Leidy.) 

Second  superior  premolar  with  only  one  exter- 
nal lobe,  external  lobes  of  true  molars  without 
cingula.     Crowns  of  molars  low. 

This  species  was  described  by  Prof.  Cope  from  the  characters  of 
the  second  premolar  as  above  defined.  Prof  Co])e  himself  was  not 
certain  that  his  species  was  distinct  from  I^eidy's  form,  but  I  have 
examined  both  of  the  types  and  find  them  quite  different.  Cope's 
P.  laevidens  has  the  molar  form  of  a  typical  Falaeosyops,  and  not 
the  square  shaped  tooth  of  Telmatotherium,  which  the  smaller  spocies 
of  Leidy  so  closely  resembles. 

8.  Palaeoiyopi  borealis  Cope.^ 

Molars  of  a  square  form  with  traces  of  trans- 
verse ridges,  intermediate  conules  small,  Inst 
superior  premolar  with  well  marked  protoconule, 
size  very  small. 

This,  I  believe,  is  the  only  species  of  Palaeosyops  from  the  Wind 
River  Eocene,  it  is  very  much  smaller  than  the  other  forms,  being 
perhaps  about  one-half  the  size  of  P.  palndosus. 

4.  Palaeoiyopi  vallidem  Copo.  ^ 

Molars  long  and  narrow  with  high  crowns,  pos- 
terior tubercle  of  last  molar  a  cone,  inferior 
border    lower  jaw  straight  and    not  inflected. 

The  lower  jaw  figured  by  Cope*  will  form  the  type  of  this  species. 
Prof.  Cope  also  figured  a  series  of  upper  molars  under  the  name  of 
this  species.     He  speaks  of  this  series  and  the  lower  jaw  not  being 


1  Annual  report  U.  S.  Geol.  Survey  Terr.  1872  (1873)  p.  691. 

2  American  Naturalist,  1880,  p.  746. 

*  Palaeontological  Bulletin  No.  7,  p.  1,  Aug.  22nd,  1872. 

*  Tertiary  Vertebrata,  PI.  62,  fig.  3. 
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fnund  togetlier,  and  concludes  tlmt  they  ]>robably  belong  to  differ- 
ent apeciea.  I  agree  with  hira  iu  this  view,  and  consider  that  tbe 
superior  molars  sliould  be  referred  to  Marsh's  form  of  Telmaiotker 
rium  mlidvg,  ns  they  have  all  the  general  characters  of  that  spe- 
cies, and  differ  from  T.  aultridens  in  having  a  well  defined  internal 
lobe  to  tlie  second  superior  premolar. 

The  last  molar  in  the  jaw  above   referred  to  is  interesting,  as  it 
shows  ill  some  respects  transition   characters  between  Palaeosyopt 
and  Telmalotherium. 
i.  Fkluoijopi  minor,  sp.  ii<>v. 

Seconil  superior  premolar  with  two  external 
lobes,  external  lobes  of  last  superior  premolar 
equal.  Intermediate  conules  of  true  molars  re- 
duced, a  strong  external  cingulum  present. 

P.  minor  embraces  specimens  which  Leidy  erroneously  described 
ns  P.  paluiiosus,  figa.  3-6,  Plate  IV  of  I^idy's  report  for  1873. 
The  material  relating  to  this  specie!  is  very  scarce,  being  mostly 
represented  by  scattered  teeth,  and  one  complete  series  of  upper 
molars  in  the  Academy  of  Natural  Sciences  of  Philadelphia. 
There  is  also  in  the  collection,  a  lower  jaw  with  teeth  nearly 
complete,  which  I^cidy  referred  to  this  species.  Leidy  figures  a 
series  of  upper  molars  with  a  portion  of  the  facial  region  attached. 
This  specimen  I  have  not  been  able  to  see.  I  believe  it  is  in  a 
private  collection.  The  following  molar  characters  will  be  seen  to 
be  closely  similar  to  thoiie  in  I'elinalollieriu 


1] 
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defined  external  Jobes,  so  that  Cope's  P.  laevidens  does  not  come 
within  ^he  definition  of  this  species ;  then  agRin  the  form  of  the  mo- 
lai^,  the  presence  of  strong  uingula,  etc.,  differ  very  much  from 
those  in  Cope's  speciea.  I  am  able  to  add  nothing  to  the  skull 
characters,  as  the  material  that  I  have  examiued  contained  no  skulls 


referable  to  this  species,  and,  in  fuct,  I  may  add  here  that  iliis  i 
the  common  s[>ecies  of  Paheosyops,  the  species  P.  paludosus,  i 
described,  being  the  most  common  form. 

LIKITDHTOPB  Marsh 

{embraces  Palaeosyops  m  employed  by  Marsh,  Lim'iohyus  a; 
ployed  by  Leidy  and  others). 

Molars  with  low  crowns,  rounded  external  k 
well      developed     intermediate     tubercles, 
marked,  transverse  crests    may    be    present    on 
perior  molars,  the  last  upper  molar    with    two 
ternal  cones. 
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this  species.  The  post-tympanic  process  is  broad  and  separated  from 
the  glenoid.  The  occipital  region  is  low,  broad  and  deeply  concave 
superiorly.  The  carpus  in  L,  latie^s  is  very  characteristic,  being 
much  lighter  than  P.  paludosua,  with  the  facets  and  axis  of  the  same 
arranged  differently.  L.  laticepa  was  probably  about  the  same 
height  as  P.  paludosusy  but  was  a  more  agile  and  slender  form. 

2.  Limnohyopi  fontinalis  Cope.  ^ 

Internal  cones  of  last  superior  molar  nearly 
equal.  First  upper  molar  much  smaller  than  sec- 
ond, size  small. 

This  is  a  strongly  marked  species,  being  about  one-half  the  size 
of  Z.  laiieeps.  The  form  of  the  skull  in  L.  fontinalis  closely  resem- 
bles that  in  L,  laticeps,  although  more  depressed  than  in  that  spe- 
cies. The  malar  insertion  is  similar  to  the  above  form  with  an  ex- 
posed infra-orbital  foramen.  We  consider  Cope's  L.  diaconus  not  a 
good  species. 

TELMATOTHERIUM  Marsh. 

(Syn.  Leurocephalua  S.  &  O.) 

Incisors  with  strong  basal  ridges.  Canines 
compressed  with  sharp  cutting  ridges.  Molars 
resembling  Palaeosyops,  but  with  higher  and 
more  pointed  crowns,  the  intermediate  tubercles 
may  be  nearly  wanting  in  this  genus,  external 
lobes  of  premolars  nearly  straight  with  no  me- 
dian buttresses.  Hypocone  of  last  superior 
molar  very  much  reduced. 

The  two  species  of  this  genus,  namely  T.  validus  and  T,  cultri- 
dens,  have  their  molar  characters  nearly  identical,  the  specific  dif- 
ferences being  in  their  intermediate  tubercles  and  in  the  form  of 
the  second  superior  premolar.  Cope's  species  P.  vallidens  (at  least 
the  upper  molars  which  he  referred  to  that  species)  should  be  placed 
under  T,  validus  Marsh. 

The  teeth  in  the  genus  Telmatotherium  are  easily  distinguished 
from  those  of  Palaeosyops,  they  have  a  square  form,  with  high 
crowns  and  prominent  cusps,  the  external  V's  are  broad  and  angu- 
lar, the  anterior  buttress  is  not  prolonged,  and  the  median  one  is 
large  and  widely  constricted  off,  the  external  face  of  the  teeth  are 
provided  with  a  prominent  cingulum,  outer  face  of  premolars  straight, 

1  Palacontological  Bulletin  No.  11,  p.  1,  Jan.  31st,  1873. 
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and  tlie  second  superior  premolar  may  have  a  rudimentary  or  well 
defined  internal  cone.  The  premaxillaries  are  high  and  compreased, 
with  an  elongated  median  suture.  They  are  very  different  from 
thoseof  Pa/(ieoi^o/)«,  in  which  their  form  is  short  and  depressed. 
The  zygomatic  arcli  in  Telmatotherium  is  straighter  and  lighter 
than  in  Palaeosyops. 

The  following  characters  may  define  the  two  apecies  of  this 
genus : 

1.  TelmKtotherinm  validiu  Manh. 

Second  superior  premolar  with  a  well  developed    . 
internal  lobe,  last  upper  molar  without  rudimen- 
tary h  y  p  ocon  e.  < 

The  intermediate  tubercles  in  this  species  are  more  developed  than 
in  T.  cultridens,  the  first  molar  has  a  protocouule,  the  second  has 
this  tubercle  also  present,  the  third  molar  with  both  intermediate 
tubercles.  The  last  two  upper  premolars  have  their  internal  cingula 
incomplete. 

2.  Telm»toth«rium  cnltridenl  S.  4  0.  {Lturoc/phalm  cvllridem  S.  4  0.), 
Second  superior  premolar  with  rudimentary  in- 
terna I    lobe,    lust  superior  molar  with  a  rudiment 
tary  hypucone. 

The  intermediate  luljercles  in  this  species  are  very  much  reduced, 
the  protoconules  of  the  first  upper  molar  only  being  present.  The 
internal  basal  cingulum  of  the  last  two  upper  premolars  is  complete. 
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small    and    semi  procu  mben  t .        A    loDg    diastema 
anterior  and  posterior  to  premolar  1. 
Palaeoiyopi  megarhinns  Earle.  ^ 

Type. — Skull  No.  10,008  in  Princeton  Museum. 

No  diastema  in  superior  dental  series,  canines 
very  small  and  wide  spreading,  superior  true 
molars  without  external  cingulum,  distal  extrem- 
ity of  nasal  expanded. 

*  American  Naturalist,  Jan.,  1891,  p.  46. 
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tail  feathers  in  contrast  to  the  soft  rounded  tail  feathers  of  the  Sav- 
annah Sparrow  and  other  nearly  related  upland  Finches. 

The  speaker  also  stated  that  in  the  Bobolink,  another  inhabitant 
of  reedy  marshes,  and  in  the  Woodpeckers  and  Creepers  which  cling 
to  the  perpendicular  trunks  of  trees,  this  modification  of  the  tail 
was  very  clearly  shown.  In  the  case  of  the  Nuthatch,  however, 
which  has  similar  habits  to  the  Woodpecker  and  Creeper,  the  tail 
feathers  remain  soft  and  rounded.  Mr.  Witmer  Stone  had  called 
the  speaker's  attention  to  this  fact  and  had  further  suggested  that 
the  failure  to  develop  stiff-pointed  tail  feathers  in  the  case  of  the 
Nuthatch  was  probably  due  to  the  bird's  habit  of  traveUng  down 
the  tree  trunks  instead  of  up,  with  the  head  directed  towards  the 
ground.  Being  thus  unable  to  utilize  the  tail  as  a  means  of  support, 
there  has  been  no  opportunity  for  environment  to  act  in  modifying 
its  structure. 

The  Sandstones  of  Chester  Valley,  Pennsylvania, — The  following 
communication  was  read  from  Mr.  Theo.  D.  Rand:  — 

I  desire  to  announce  to  the  Acadeniy  the  finding  of  a  rock  with 
all  the  characteristics  of  Potsdam  sandstone,  on  the  south  side  of 
the  limestone  of  the  Chester  Valley.  The  existence  of  a  sandstone, 
.supposed  to  be  the  Potsdam,  on  the  south  as  well  as  on  the  north 
side  of  the  valley  was  noted  by  Prof.  Rogers,  but  no  full  description 
of  it  was  given  and  his  observations  have  been  doubted.  The  Sec- 
ond Geological  Survey  failed  to  find  it,  indeed  laid  stress  on  its 
absence.  The  sandstone  south  of  King  of  Prussia  was  described  by 
the  late  Prof.  Lewis  and  myself,  but  nothing  was  observed  to  deter- 
mine its  age. 

The  construction  by  the  Pennsvlvania  Railroad  of  a  branch  from 
near  Downingtown  to  Trenton  has  afiTorded  a  better  opportunity  of 
examining  the  rocks  of  this  region  than  any  heretofore  had. 

This  branch,  known  as  the  Trenton  Cutoff  Railroad,  leaves  the 
main  line  at  Glen  Loch  25*3  miles  northwest  of  Philadelphia  and 
goes  in  a  nearly  straight  line,  varying  little  from  N.  70°  E.  At  Glen 
Loch  it  is  in  the  hydromica,  thence  passes  into  limestone  (No  2), 
with  usually  much  soil  overlying;  the  dip  being  steep  to  southeast. 

Nearly  north  of  Paoli  Station  the  railroad  curves  slightly  toward 
the  south,  crosses  the  road  running  north  from  Paoli  Station,  and 
then  enters  a  considerable  cut.  This  cut  is  in  a  very  sandy  slate,  or 
slaty  sandstone,  and  in  this  is  one  stratum  wiiich  has  tiie  rhoni- 
boidal  jointings,  the  nncaceous  partings  and  tlie  minute  tourma- 
lines, so  characteristic  of  the  Potsdam  in  this  part  of  Pennsylvania. 

The  road  running  north  from  Paoli  Station  through  hydromica 
schist,  crosses,  near  the  north  foot  of  the  South  Valley  Hill,  a  prom- 
inent outcrof)  of  the  hydromica  schist,  here  almost  roofing  slate,  dip- 
ing  90°  to  70°,  S.  35°*E. ;  about  an  eighth  of  a  mile  north  of  this, 
traces  of  the  sandstone  may  be  seen  where  the  road  bed  has  been 
lowered  to  i)ermit  the  brancii   railroad   to   pass  over  it.      The  rut 
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mentioned  is  about  an  eighth  of  a  mile  east  of  this.     The  sandstone 
di|>s  about  S.  10°  E.,  30°. 

Study  of  this  region  forced  me  to  believe  in  the  correctness  of 
Mr.  Hull's  conclusion  that  the  hvdroniica  of  the  South  Valley  Hill 
overliea  the  limestone,  and  furtner.  that  the  sandstone  and  lime- 
stone of  Cream  Valley  are  the  Potsdam  and  limestone  of  the  Ches- 
ter Valley  rising  on  the  southeasterly  kg  of  the  synclinal  which  in- 
cludes the  hydromica.  Butif  this  sandstone  north  of  Paoli  is  Pots- 
dam, occurrinji  as  it  does  between  the  limestone  and  the  hydromica, 
this  theory  is  untenable  and  the  theory  of  Prof.  Rogers  and  of  Dr. 
Frnzer  that  the  hydromica  is  older  than  the  Potsdam  must  be  cor- 
rect. It  is  my  wish  to  study  this  further  but  I  desire  to  record  the 
observation  at  once  ivhile  the  exposure  is  favorable  for  study,  that 
others  may  have  the  opportunity  to  examine  it. 


Februaky  17. 
The  President,  Dr.  Lkidv,  m  the  chair. 

A  paper  entitled,  "Notes  un  sonic  little-known  American  fossil 
Tortoises,"  by  Dr.  G.  Baur,  was  presented  for  publication. 

On  the  Age  of  Ike  Pence  Creek  Beds,  Florida. — The  following 
communication  from  Mr.  Wm.  H.  Dai.i,  was  read  by  the  Presi- 
dent:— 

"I  am  just  back  from  Florida  and  have  been  exploring  Peace 
Creek  where  the  fossil  bones  are  found  and  have  determined  the 
stratigraphical  relation  of  the  beds  they  come  out  of.  I  thought 
you  would  like  to  know  about  it.  They  are  under  Marine  Pliocene 
beds  corrc^pimdini:  lo  part  of  the  Cnloosahatcliie  beds  and  overlie 
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him  by  Dr.  Emily  Hunt,  who  had  obtained  it  from  a  green- house 
at  Lansdowne,  Pa. 

The  land  Planariaus,  according  to  most  authorities,  are  carnivo- 
rous and  nocturnal.  The  reproduction  of  Planarians  by  division 
or  fission  had  been  known  since  the  publication  of  Dalyeli's  valua- 
ble researches  in  1814,*  but  as  far  as  the  speaker  was  informed,  it 
had  never  been  observed  in  land  Planarians.  In  the  specimen 
iu  his  possession,  a  [)ortion  of  the  posterior  end  of  the  animal 
became  detaclied  at  two  different  times.  These  pieces  are  still  living 
and  active,  one  being  ten  days  and  the  other  two  weeks  old. 

The  mouth  in  the  land  Planarians,  as  is  the  case  with  most  of  the 
forms,  is  situated  near  the  middle  of  the  body  and  opening  on  its 
under  surface.  One  species  of  Bipalimn,  named  by  Schniarda' 
Sphirocephalus  dendrophiluSj  presents  a  remarkable  form  of  nerve 
system  widely  differing  in  complexity  and  arrangement  from  that 
of  any  other  known  Planarian.  In  the  expanded  or  lobed  anterior 
portion  of  the  body  (the  so-called  head)  is  situated  a  nerve  ring 
closely  resembling  the  oesophageal  ring  of  the  higher  worms,  and 
from  this  pass  posteriorly  two  nerve-trunks  joined  by  commissures 
or  ganglia  (?),  strongly  suggesting  the  segmented  arrangement  of 
the  nerve  system  of  the  Annelids. 

This  form  of  nerve  system  suggests  two  very  interesting  questions : 
Are  tiie  land  Planarians  progressing  toward  a  segmented  type,  or 
are  they  degenerations  from  such  a  type  ?  The  fact  that  the  complete 
oesophageal  ring  does  not  surround  the  oesophagus  and  that  the 
mouth  is  situated  some  distance  posterior  to  it,  would  lead  to  the 
supposition  that  the  present  mouth  is  not  the  primitive  one  and  that 
the  oesophageal  ring  indicates  where  that  primitive  mouth  once  ex- 
isted. The  speaker  was  inclined  to  believe  that  this  form  of  nerve 
system  indicated  rather  a  degeneration  from  a  higher  type  than  an 
evolution  toward  a  more  complex  one. 

He  inclined  to  believe  that  the  specimen  under  consideration  re- 
presents a  new  species  of  the  genus  Bipalixim,  AVhen  in  the  ex- 
tended condition  it  measured  nine  and  a  half  inches ;  before  the 
loss  of  its  posterior  end  it  was  probably  ten  or  eleven  inches  in 
length.  In  breadth,  in  its  extended  condition,  it  measured  one- 
seventh  of  an  inch  ;  in  thickness  about  one-tenth  of  an  inch.  The 
expanded  head  was  roughly  semicircular,  measuring  one-fourth  of 
an  inch  across  and  one-fifth  of  an  inch  in  length,  i.  e.  from  what 
might  be  called  the  neck  to  the  anterior  margin.  As  far  as  discov- 
erable by  means  of  a  hand-lens  no  eye  spots  or  ocelli  could  be  de- 
tected, but  these  m:\y  exist  and  if  so,  will  be  revealed  by  sections 
when  examined  under  a  higher  power. 

*  J.  G.  Dalvell.  Observations  on  some  intereslin<x  Plienomena  in  Animal 
Physiology,  exhibited  by  several  species  of  Plananae.     Edinburgh,  1814. 

'  L.  K.  Schmirdi.  Neue  wirbellose  Thiere,  beobachtet  und  gesammelt  nuf 
ciner  Reise  um  die  Erde.  Band  I.  NeueTurbell.nrien,  Rotorien  und  Anneliden. 
Ersle  Ilaelfte.     Leipzig,  1861.     Pages  36  and  37,  Plate  VIII,  fig.  83. 
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The  tail  is  rounded  and  not  pointed,  as  in  mo9t  of  the  Bpecies  of 
this  genus;  the  body  in  the  extended  coodition,  does  not  taper  but 
holds  the  same  breadth  and  thickness  from  the  neck  to  the  end  of 
the  tail.  The  ground  color  of  the  animal  is  grayish-yellow,  which 
is  traversed  by  five  longitudinal  black  bands,  the  central  one  being 
the  broadest  and  those  at  each  side  of  this  quite  faint  The  exter- 
nal bands  are  marginal  from  the  neck  some  distance  backward, 
whence  they  run  inside  the  margin  to  the  tail  where  they  join.  The 
two  pairs  of  lateral  bands  coalesce  at  the  region  of  the  neck  and 
none  of  the  bands  are  extended  into  the  expanded  head  which  differs 
from  the  rest  of  the  animal  in  being  of  a  grayish  color. 

Stim|)son's'  species,  B.  virgalum.  from  Loo  "Choo,  seems  to  be  most 
nearly  related  to  this  supposed  new  species.  The  colors,  however, 
difier,  the  median  band  passes  into  the  head  and  the  margins  of  the 
head  and  neck  are  thickly  set  with  ocelli.  This  species  is  small, 
measuring  only  two  inches  in  length. 

The  name  Bipalium  Manubbiatum  was  proposed  for  the  new 
species  of  which  an  anatomical  description  and  figures  will  pro- 
bably be  published  at  a  later  date. 

Note  on  the  Boring  Sponge  of  the  Oyster. — Prof.  Leidy  remarked 
that  in  a  recent  letter  received  from  Mr.  H.  J.  Carter,  of  England, 
the  able  authority  on  the  Forifera,  he  had  directed  his  attention  to 
a  catalogue  of  sponges  collected  by  Mr.  Willcox  on  the  coast  of 
Florida  published  in  our  Proceedings,  1884,  p.  202,  in  which  he  ' 


dicates  the  usnal  massive,  solid  form  of  Raphyms  GriffUhsii,  Bk..  as 
the  boring  sponge  of  the  oyster  Cliona  cetata.  and  further  points  out 
a  branched  tubular  variety,  the  same  as  that  described  later  by  Prof. 
Leidy  as  CUona  plialiea,  under  the  name  of  "  ramotubtUata." 

In  a  recent  "  Report  on  the  Porifera,"  by  R.  Hanitsch,  of  Liver- 
pool, received  from  the  author,  he  agrees  with  the  speaker  and  Mr. 
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The  death  of  William  Massey,  a  member,  February  16th,  was 
announced. 

The  following  were  elected  members : — Wra.  S.  Stewart  M.  D., 
Henry  T.  Coates,  Richard  D.  Barclay,  Wm.  C.  Carrick  and  Samuel 
N.  Rhoads. 

The  following  were  ordered  to  be  printed  i — 
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A  BZTIEW  or  THE  CRBTACEOUS  HAHIIAUA.' 
HV    HKNRV    FAIKFIKI.D  (WBORS. 

In  July,  I8Wt,  I  received  n  eo|)y  of  the  "  Discovery  of  the  Creta- 
ceuiiM  Mummulitt"'  l>y  Professor  O.  ('.  Marsh,  nnd  shortly  after- 
wanU  wrote  to  tlie  iiiithor  calling  attention  to  nil  tlie  [Kiinta  in 
which  it  a|>i>eare(l  to  iii«  he  was  mistukcn  and  siigge.stiHl  that  he 
KhoiiM  revise  tlie  i>aiKT  himself 

This  wtis  II  yeur  anil  a  half  ago.  In  the  meantime  the  pa|H-r  has 
l>cen  wiilclv  distributed  ami  its  facts  have  l>een  accepted  without 
qncstiun  liy  many  who  have  no  s|icc'ial  knowleii(;e  of  [he  J(esi«oic 
mammals  and  nith  considerahle  hesitation  and  criticism  hr  tlioi« 
who  ]i:ive.  I  i-efer  esjiecially  lothe  notices  hy  Ly.lekker.*  I>emoine.* 
Co|>e'  unii  Dame-'."  It  scums,  therefore,  that  it  is  now  best  to  carc- 
fidly  review,  in  a  mitnncr  whicli  cannot  Iw  inisiimler-ton*!  eilhtr  by 
the  uiithiir  or  hy  others,  wliat  a|)[>cnrs  to  mc  to  \ic  one  of  the  most 
remarkahle  contrilmliuns  to  luiheontolo^y  ever  published.  Criti- 
cism can,  uf  conrse.  I>e  buseil  onlv  njHin  the  (inblished  diaf^nost"', 
descriptions  and  fijiures  in  comparison  with  our  present  freneral 
knuwlcd;re  of  these  early  mammals.  Othereviilrncc  is  promised  by 
the  anthor  and  I  venture  to  jin'dii't  that  it  will  confirm  the  t;reater 
part  of  the  conthisions  reached  in  this  review. 

First  as  to  extent  and  i^encral  character:  the  (.■onMi>e<;lits  of  the 
author  imjirvsst's  us  that  this  fauna  is  not  <mly  hijihiy  varied  but 
contains  forms  which  are  mostly  new  to  science.  Four  orden  are 
belicv<il  to  Ih'  represented,  the  Allotheria.  Fanlolheriu,  Marsupialik 
Bnd  Inscctivora.     The  author  finds  six  families  amon^'  the  Allothe- 
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each  species  is  described,  i,  e,  from  different  parts  of  the  jaws,  and 
we  are  given  to  understand  that  the  associated  teeth,  found  with 
each,  will  be  described  in  the  Memoir  now  in  preparation  by  the 
writer  under  the  auspices  of  the  United  States  Geological  Survey. 

Before  this  varied  faunal  table  is  generally  adopted  into  palaeon- 
tological  literature,  let  us  examine  the  author's  types  and  diagnoses, 
keeping  in  mind  the  present  state  of  knowledge.  Previous  litera- 
ture has  apparently  not  been  consulted  by  the  author  except  in  the 
matter  of  nomenclature.  The  result  is  that  some  well-known  prin- 
ciples which  govern  the  extremely  complex  and  confusing  dentition 
of  the  Multituberculates  are  left  out  of  consideration  entirely,  as 
well  as  some  of  the  main  characters  of  the  dentition  of  the  Mesozoic 
mammals  in  general,  and  some  characters  which  enable  us  to  dis- 
tinguish between  the  teeth  of  mammals  and  those  of  reptiles  and 
fishes.  As  regards  the  Multituberculates  (Allotheria),  it  is  now 
well  known  that  their  teeth  show  the  following  characters: 

1.  The  rows  of  tubercles  in  the  true  molars  of  one  jaw  fit  into  the 
longitudinal  grooves  of  the  molars  of  the  other  jaw.  2.  In  some 
families  there  are  three  rows  of  tubercles  and  two  grooves  in  the  up- 
per molars  and  two  rows  with  one  groove  in  the  lower  molars  (Pla- 
giaulacidae)  ;  in  other  families  there  are  conversely  two  rows  above 
and  three  below.  3.  In  every  known  species,  the  last  molar  is  in- 
variably simpler  than  the  penultimate  molar  both  as  to  length  of 
crown  and  number  of  tubercles.  4.  That  the  premolars  are  of  two 
types:  a.  trenchant,  6.  tubercular.  When  tubercular  they  can  be 
distinguished  from  the  molars  by  the  absence  of  grooves,  or  closure 
of  the  grooves  by  tubercles.  5.  The  primary  function  of  the  inci- 
sors is  to  pierce  the  food,  the  secondary  function  is  to  facilitate  the 
backward  motion  of  the  jaws  as  in  the  rodents. 

As  regards  the  ordinal  terms,  Allotheria  and  Pantotheria,  they 
have  not  as  yet  been  defined^  or  adopted.  The  former  is  equivalent 
to  Multituberculata  which  has  been  defined  and  is  now  in  general 
use.' 

A.    MULTITUBERCULATE    FORMS,    (AlLOTHEUIA.) 

1.  Cimolomys  gracilis,  (PI.  II,  figs.  1-4),  described  as  an  upper 
molar  ;  first  referred  to  Tritylodontidae  (Owen),  subsequently  to  new 

^  See  Oslx)rn,  '*  Mesozoic  Mammalia,*'  p.  257. 

*  See  the  works  of  Lydekker,  Lemoine,  D6derlein,Trouessart,  Schlosser,  Os- 
born  and  others. 
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family  Cimolomxdae. — Comparing  this  type  with  the  upper  molar  of 
Neoplagiaulax,'  Lemoine^  we  find  it  is  a  first  upper  molar  of 
oue  of  the  Plagiaulacidae,  Gitl. 

2.  Oimotomya  bellug,  (no  figure),  the  type  is  referred  to  a  distinct 
species  of  Ciinotomya. — The  description  and  measurements  indicate 
that  it  is  a  second  upper  molar  of  C.  gracilis. 

3.  Cimolomys  dtgona,  (PI.  VII,  figs.  1-4),  the  type  is  described 
as  an  upper  molar  of  a  third  species  of  this  genua,  referred  to  the 
CiiiioloMidae. — It  is  an  upper  molar  of  one  of  the  Ptagiauiaeidae. 

A  premolar,  (PI.  VII,  figa.  13-16),  is  rightly  described  as  an  up- 
per premolar  and  cc/rectly  associated  with  this  genus,  (compare  fig, 
19,  Lemoine'). 

4.  Cimolodon  nitidus,  (PI.  II,  figs.  5-8).  The  type  is  described 
as  an  upper  molar  representing  a  new  genus  and  family,  the 
Civwlodontidae. — Comparing  it  with  the  lower  molars  of  Ptilodiu* 
Co)ie,  it  is  evident  that  the  type  is  a  first  lower  molar  of  one 
of  the  Plagiautacidae. 

5.  Nanomys  minulus,  (PI.  II,  figs.  9-12),  the  type  is  described  as 
a  last  upper  molar  of  the  left  aide  and  referred  to  the 
Cimolodontidae. — A  comparison  with  Ptilodut  shows  that  it  is  a 
last  lower  molar  of' the  right  side,  belonging  to  one  of  the 
Plagia  uladdae.' 

6.  Halodon  scutpliu,  (PI.  Ill,  figs.  1 1-13).  The  type  is  a  fourth 
lower  premolar  rightly  referred  to  one  of  the  Plagiaulaadae. 

A  superior  incisor,  (PI.  Ill,  figs.  1-3)  is  referred  to  this  species. 
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rows  of  tubercles  while  the  lower  molars  have  but  two,  and  tliat 
the  cusps  of  the  lower  rows  fit  into  the  valleys  of  the  upper  teeth. 
This  is  beautifully  demonstrated  in  the  author's  own  figures  as  here  re- 
produced and  rearranged  in  figure  2 ; — a  is  the  type  of  Cimolomys 
gracilis,  which  fits  upon  c,  the  type  of  Cbnolodon  nitidiLs ;  while  i, 

the  type  of  Nanoviys  min- 

utiiB  would   probably  be 

.^w^     found   to^ coincide   simi- 

^^  ^Vv    ^'^^^y    with   the    type   of 

^tt  x4  ^\^       Cimolomys  hellus,  unfor- 

\  ni»  jn^  y  tunately  not  figured  by 

v^  tB^^     ^SBdiSB^^'  ^^^^  author.      This  gives 

^^^     ^JfM^  us  the  characters  of"  the 

Fig.  a.     U/Per  and  iatver  Molars  of  Cimolomys.  x\\o\^X^  of  what  WtlS  pOSSi- 

{Q\vcio\ovci\A7i,t)ya^  Cimolomys  gracilis.     (Cimo-  ,.  .  ^, 

lodomidae),   b,    Cimolodon   nitidus  c,   Nanomys  bly  a  new    genus    (C<mo- 

minulus.     After  Marsh.     All  type  specimens.  lomys)   of  the  Plagiaula- 

cidae,  intermediate  between  Plagiaulax  with  three  well  developed 
premolars,  and  Ptilodtis  with  one  large  and  one  extremely  small  pre- 
molar. This  genus  cannot  at  present  be  defined,  because  so  far  as 
we  can  compare  the  molars  and  premolars,  they  closely  resemble  in 
size  and  development  the  corresponding  teeth  of  Ptilodus,  The  j)re- 
molars  of  this  genus  are,  of  course,  found  in  the  species  of  Ilalodon, 
The  premolar  referred  to  H.  serratus  agrees  best  in  size  with  the 
molars  of  C  gracilis. 

The  accompanying  restoration  of  the  up{)er  and  lower  jaws  of 
Cimolomys  gracilis  shows  the  various  relationships  of  this  animal  as 
given  in  the  above  diagnoses  by  the  author : 

•- -; Cimolomys  gracilis  "j 


Cimolomys  belfus 
0^-    Manomys  minutus 


imolodontidae. 


C                         iv'///  A— T*^^^-    ^'S>nomys  minutus  "\ 
Pligiaulacidae  J    Halodon     "    vT^      j  r 

(     serratus '    ^     •■ Cimolodon  nitidus  J 

Fig.  3. 
Upper  and  lower  molars  and  premolars  of  /  Cimolomys^  in  position. 

These  relationships  will  probably  be  increased,  rather  than  dimin- 
ished by  future  discoveries.'  As  it  is,  an  upper  and  lower  jaw 
referred  to  three  families,  five  genera  and  five  species|is  without  pre- 
cedent. 


*  See  Allacodon  lentus  which  belongs  either  to  this  genus  or  to  Mcniscocssus, 
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8.  Dipriodon  Tobiiatwt,  (PI.  II,  figs.  IS-lo).  The  type  is  proba- 
bly correctly  described  as  a  last  upper  molar  of  the  left  side  ;  it  is 
referred  to  a  new  family  the  Dipriodontidae. 

9.  Dlpr!odoii  luuatut,  (PI.  II,  figs.  16-18).  The  type  is  rightly 
descrilied  as  a  fir^t  or  second  iip[>er  molar. — Keeping  ia  mind  the 
larger  size  and  greater  complexity  of  the  more  anterior  molars,  there 
iii  no  groinid  for  referring  it  to  a  new  species. 

10.  Tripriodo^ coelaliis,  (PI.  II,  figs.  19-21).  The  type  is  de- 
scribed asa  first  upper  molar  and  is  referred  to  a  new  fam- 
ily the  Tripriodoiilidfi' . — It  resembles  in  the  arrangement  of  its 
denticles  the  lower  muli.rs  of  &ereo(7iiaf/iii«,  and,  as  shown  be- 
low, is  a  last  lower  lu  o  1  u  r  belonging  to  the  genus  JJeitUcoit- 

11.  SelenacodoH  Jraffilis,  (PI.  II,  figs.  2-2-24).  The  type  is  de- 
scribed aa  an  upj)er  niolar  distinguished  by  crescentotd  tuber- 

,j~f^^  cles  from  the  foregoing. — It  is  an  anterior 

fcQE^^  lower  molar  belonging  to  the  genus  Men- 


l±  Seleiiacodon  brevh,  (PI.  VII,  figs.  9-12). 
The  type  is  descriiied  iis  an  upper  tooth 
a]>parently  from  the  left  .side. — As  theaccom- 
panviiig  figures  allow,  it  agrees  in  every  detail, 
wear,  with  the  ty[>e  of  .)feitUcoe*su4  eonquulus. 
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The  lower  incisor  (PI.  VIII,  figs.  1-3)  is  probably  correctly  re- 
ferred. 

13.  Tripriodon  caperatus  (PI.  Ill,  figs.  18-20).  The  type  is  cor- 
rectly described  as  a  lower  incisor.  No  ground  is  assigned  for  re- 
ferring it  to  a  new  species.  Similar  incisors  of  smaller  size  (PI.  Ill, 
figs.  21-22  ;  PI.  VIII,  figs.  1-3)  are  referred  respectively  to  Tn'pri- 
odon  coeiatus  and  Selenacodon  hrevis. 

This  collection  of  molars  demonstrates  that  Memsco'essiiSy  like 
StereognatlniSy  belongs  to  a  family  in  which  the  tubercles  are  cre- 
scentoid  and  arranged  in  two  rows  in  the  upper  molars  and  three 
rows  in  the  lower  molars.  This  is  admirably  shown  in  the  author's  own 
figures  as  rearranged  in  figure  4.  a,  The  type  of  Dipriodon  rohtis- 
tns  is  seen  to  fit  upon  6,  the  type  of  Tripriodon  coelatvs.  d,  and  c, 
belong  to  older  individuals  but  the  worn  cusps  and  valleys  coincide ; 
they  are  respectively  the  author's  types  of  Dipriodon  lunatus,  and 

a  molar  referred  to  Sel- 
enacodon  fragilis  as  it 
agrees  exactly  with  the 
type  except  in  point  of 
wear. 

The  lower  incisor, 
type  of  Tripriodon  cap- 
eraiiiSf  corresponds  in 
size  with  tiiese  mo- 
lars, the  two  smaller  in- 
cisors, referred  to  T,  coe- 
latus  and  Selenacodon 
hrevia,  have  the  same 
.IT  c  IT  f  ^  f        „    ,    shape    and    grooved 

a,  *•  Upper   incisor   of  Halodon   sciilptus\''    b,  .,  .^ .       " 

*•  I^wer  incisor  of  Tripriodon  capera/us,"  type;   c.  Sides.     (1)    \\  hen   these 

'^  \:\i^x  mcx^ox  o{  Haloiijn  serrohts ;'•  d,  ••'Lower  incisors  are  placed   side 

\\\c\sox  Q>\  Selenacodon  brevisy     Afier  Marsh.  i  -i  .       /. 

by  side  as  in  figure  o 
with  the  upper  incisors  referred  by  the  author  to  Halodon  sculptus 
and  Halodon  serratus  we  observe  that  the  longitudinal  and  trans- 
verse diameters  of  the  crowns  and  fangs  coincide  exactly  in  meas- 
urement, rendering  it  highly  probable  that  they  belong  to  the  same 
species.  (2)  The  question  is,  do  these  teeth  belong  to  Halodon  or 
Menisco'esms  f    We  observe  that  the  lower  incisor  associated  with 


'6., 
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Halodon  fonnoms  (PI.  VIII,  figs.  32-35),  ha& 
the  enamel  confined  to  a  band  as  in  IHilodus 
and  Neophgimdax,  It  is  smooth.  It  is,  there- 
fore, probable  that  all  these  striated,  completely 
enamelled  incisors  belong  to  Menisco'essus.  (3) 
When  moreover  it  is  seen  that  these  incisors  are 
far  too  large  to  be  associated  with  the  premo- 
Tooih  (leterminecl  as    i^rs  of  i^.  sculptm  and  H,  8erratu8,  we  have 

an   '  upper  incisor    of  . 

Dipriodon  robustus.  further  grounds  for  associating  them  with  Men- 
iecoessus  with  which  they  agree  in  size.  The  tooth  assigned  by  the 
author  as  the  upper  incisor  of  Dipriodon  robustus  apparently  be- 
longs to  a  reptile.  It  is  unlike  any  incisor  hitherto  found  with  the 
Multituberculata. 


Fig.  sa. 


Plagiaulacidae. 
Haludon  ticulptus  ... 


Tripriodon  capcratuH 
Tripriodontidae. 


Dipriodontidae. 
Dipriodon  lunatus. 


VcsCacaey^^^^^jj^^s^ —  Dipriodon  robuHtue. 


/ 

7 


C^^'^>^!?!5*^V— •  Tripriodon  coclatus. 

|^_ Selenacodon  f ragilis. 

Tripriodontidae. 

Fig.  6.     Upper  and  lower  molars  of  Meniscoessus  in  position.     (Association  of  incisors  with 
molars  conjectural.) 

The  accompanying  restoration  is  based  upon  the  foregoing  consid- 
erations and  shows  that  according  to  the  author  the  relationships  of 
Meniscoessus  are  as  varied  as  those  of  its  contemporary,  Oimolomys, 
including  three  families,  four  genera  and  seven  species. 

14.  AUacodon  lentns  vrndi  A,  pumilus  (V\.  VIII,  figs.  22-26-31). 
The  types  are  described  as  upper  molars  of  a  genus  related  to 
Allodon  and  Bolodon  and  referred  to  the  Allodoniidae, — It  is  a  uni- 
versal characteristic  of  the  molars  of  the  Multituberculata  that,  as  the 
grooves  are  adapted  to  fore  and  aft  wear,  the  tubercles  are  arranged 
on  the  sides  ;  in  the  type  of  A  llacodon  a  tubercle  stops  the  valley ; 
these  tyi)es  are  unadapted  to  fore  and  aft  wear,  they  are,  therefore, 
probably  premolars  and  belong  either  with  Menisco'i'ssus  or  CVm- 
olomySy  or  possibly  with  some  other  genus,  the  molars  of  which  are 
not  represented  in  this  collection.  Upper  premolars  of  this  type  are 
seen  in  Chirox^  Co[)e  ;  Bolodon^  Owen  ;  and  Clenaeodon,  Marsh. 
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15.   Oracodon  anceps,  (PI.  VIII,  figs.  13-16).     This  type  is  right ly 

described  as  a  premolar,  but  no  grounds  are 
given  for  considering  that  it  belongs  to  a  dis- 
tinct genus  and  species. 

16.  Camptomus  amplus,  (PI.  V,  figs.  1-2). 
AUacodon  Untus.  The  type  is  a  scapula  with  which  are  associated 
After  Marsh.  Types,  other  bones.  calcaneum,  astragalus,  interclavicle. 
No  grounds  are  assigned  for  separating  these  remains  from  genera 
founded  upon  the  teeth. — The  astragalus  bears  the  same  proportion 
to  the  molar-teeth  of  Meniscoessus  that  we  observe  in  Polymastodon ; 
it  is  also  apparently  perforated.  The  afliinities  of  these  forms  to  the 
Monotremata  have  been  observed  by  Cope ;  the  coraco-scapular  facet, 
therefore,  strengthens  the  supposition  that  some  of  these  bones  at 
least,  belong  to  Menucoessus.  In  any  case  they  cannot  be  considered 
as  good  types. 
This  completes  the  Multituberculate  forms. 

B.    Trituberculate  Forms. 

17.  Dryolestes  tenaXy  (no  figure).  The  type  is  a  lower  jaw  with 
a  mylohyoid  groove,  in  which  the  number  and  character  of  the  teeth 
"cannot  be  determined."     The  author's  reference  is  provisional. 

18.  Dldelphops  {Didelphodon)  vorax,  (PI.  IV,  figs.  1-3).  The 
type  is  an  upper  molar,  distinguished  from  Didelphya  by  interme- 
diate tubercles. — This  character  does  not  separate  it  from  the  large 
number  of  trituberculates  with  similar  molars ;  the  genus  is,  therefore, 
undefined  at  present.  The  other  species  D.  ferox  and  D,  comptus 
are  also  undefinable. 

19.  Pediomys  eleganSy  (PI.  IV,  figs.  23-25).  The  type  is  an  upper 
molar. — It  is  not  distinguished  generically  from  Didelphodon. 

20.  Clmolestes  curtus  and  indstis,  (PI.  IV,  figs.  8-18).  The 
types  are  lower  molars. — Like  Didelphodon,  these  forms  cannot  be 
defined,  they  are  tuberculo-sectorial. 

It  is  evident  that  we  have  here  remains  of  two  distinct  and  prob- 
ably new  genera  which  may  be  accepted  without  definition. 

C,     Incertae  sedis. 

21.  Stagodon  nitory  (PI.  VII,  figs.  22-25).  Thejtypes  are  a  few 
teeth  with  single  fangs,  referred  to  a  new  family  the  Stagodontidae. 
— ^They  do  not  resemble  the  teeth  of  any  known  mammal  although 
described  as  having  two  fangs,  which  are,  however,  not  shown  in  the 
figures.     The  premolar  associated  is  distinctly  mammalian. 
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22.  Pf-ilaeodon  itaiiiM,(Pl  VIII.  figs.  4-12).     Tlie  types  n  re  com - 

^^"•^fc.  ^ffc  _.._  i)ared    to   the    niulurd  of 

e>       -^^-l-XF ^^     a,r,^l,hri,.-n,yr   do 

~  not  l>enr  the  moat  remote 

-fj-.     -"-J*     ^    Q ^V ^^  resemlilunco  to  the  molars 

''  of  i'ltryorhlorin  or   any 

,  ■■  *  other     kiKiwii    mammal. 

\S\^f.<i\nnU(lie],  ,1.  Sta^aJM  Hi/or.     Aller      „      .       ,,  ., 

Mar-li.     Tij*-  Irof.      Damcit     conindera 

6.  Plalai.dan  nanus.    After  Mii'h.     Type-;,     tilftt    they    Iwloilg   to   the 

Cyprinoiil  tisheit.' 

The  above  ly|>ca  do  not  resemble  in  the  must  remote  decree  the 
molurs  in  either  the  multitiihcmilatc  or  tritulwrculnte  seriesi — the 
only  two  inamnialiun  iierics  hitherto  reprewnted  in  all  the  iliitoov- 
erie*of  .Moson.ticor  F^cene  tinier.  Nor  have  they,  ns  figured,  any  of 
the  chanicleriitliri  which  we  ex[wet  to  tind  in  matiitnnlian  teeth.' 
Thuy  shiiuld.  lhi'refi)re,  be  eiHisidored  either  as  reptilian  or  icthyoji- 
siilan;  we  eanuot  agree  with  the  autlior  that  they  arc  "evidently 
manimnlian." 


The  above  uiialy^-is  may  be  siuninuri/i'il  under  (lie  foMowin;;  headn, 
we  find  that  the  author  hu:i :  1.  Separated  part^t  which  evidently  be- 
long togetlHT.  rhh:  vari.ms  imh  of  Cimolomn^  and  J/,..wroiM.i»;  2. 
United  jiarU  whirh  appiireinly  or  certainly  do  not  Wlonji  tog«'lher, 
rid**,  the  lun^'  np]>or  incisure  with  Cimolomyr.  llic  reptilian  or  fi*h 
molar  i<i St-njoiUn  with  a  munnnalian  prem.ilar,  the  reptilian  tooth 
a*  HI)  upiier  im-im>r  of  Dlprioilon ;  .'l.  As.s<nialid  or  iilentltied  repti- 
lian or  irihyiiifidun  teeth  a«  niammaliiUi,  ridf,  I'iiUiriidnn,  Statjodon 
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A.  Allotheria. 

1.  Ciinolomidae. 

Cimoiomys  grucilis 

bell  us 

"  digonii 

2.  Cimolodontidae. 
Ciniolodon  nitidus 
Nanomvsi  miimtus, 

•A.'Flagimihicidoe. 
Halodon  sculptiis 
"        serratiiB 
"        formosiis 

4.  Dlpriodontldiie. 
Dipriodou  robiistus 

"  lunatus 

0.  Tripriodontidae. 
Tripriodon  coelatus 

"  caperat<is 

Selenacodon  fmgilis 

■'  brevis 

6.  AllodoJilidae. 
Allacodoii  lentus 

pumilus 
TCaiDptomus  amplus 
?OracodoD  anceps 

?   B.    PANTOTni;RIA. 

?  7.  Dnjoleetidae. 
T  Dryolestes  teoax 

C.  Marsupialia. 
Didelphops  vorax 

"  com  plus 

Ctmolestes  incisua 
"  curtiis 

D.  ISSECTIVOKA. 

Pediomys  elegans 

E.  IXfliltTAE  8EDI8. 
8.  Htngodoiilidiie. 

Platacodon  nanus 
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:    A.    MULTITUBERCULATA,  CopB. 


1.  Plagiaulacidae  Gi\\. 
Cimolomya,    Mareh, 
three  specier. 


/  2.  SUrenijnafhidae,  fom.  nov. 
Meniscoessvs,  Cojie,  two  ape- 
ciea. 


Probably  preoccupied. 

iDdefinite  types  or  preoccupied. 

Indeiinite  type. 

B.  Order  iiideterminate^=Creodonla, 
In  sect  i  vera  or  Marsupinlin. 

=  l>i'U/pliu}ii'.  Marsli,  two  species. 

=  CimolesUa,  Marsh,  ?  species. 


Founded  upon  Reptilian  or  Ic- 
thyopsidau  tectli. 
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Thie  reduces  the  Cretaceous  mammala  described  in  these  two 
pa[>ers  to  one  well  determined  order  or  sub-order,  two  well  deter- 
mined ramilieit  and  four  or  five  genera,  one  of  which  can  now  be 
well  delined  (J/eniVcoi'MiM)  while  the  remainder  are  probably  dis- 
tinct genera  which  we  may  be  able  to  dehne  by  the  acquiiiition  of 
more  material  ( Vimolimy*.  D'ldelpkopt  and  CimoUtter).  There  is 
no  question  that  the  majority  of  the  remaining  generic  name«  are 
fivnonvnis  although  it  in  quite  pMsible  that  Mime  of  the  typen  de- 
iwribed.  such  aa  OrneodoH  and  I'ediomi/t  may  be  found  to  re|>re«nt 
dii>tinct  or  new  genera. 


It  may  be  said  that  tbi»  analvitis  has  almost  entirely  eliminated 
the  work  of  the  authitr.  This  unfortunali'ly  is  what  is  neccSKarv  if 
we  would  render  this  contribution  of  any  permanent  value  in  patae- 
ontology.  We  ate  then  left  with  a  series  of  teeth  which  reprewm 
rare  skill  on  the  ]>tirt  of  the  collector  and  arc  figured  with  remark- 
able accuracy  by  the  dniughtsman.  A  few  {Hiints  of  interest  upon 
the  (i>llectiou  an  a  whole  may  l>e  mentioned. 

The  .\fuUiliilierritl'ttii.  The  pre|>on(icruniv  of  teeth  l>elonging  to 
members  of  this  order  would  a|i]>ear  to  indinite  that  it  tlourixhed 
during  this  {teriod.  Cimo/utnvi' represents  a  ctmnecting  form  between 
It'tylanlai.  up|)er  .Turas^iic,  with  three  premolars  and  JtilorJutitf  the 
lowest  Koccne  with  two.  Tbi-smallcst  species,  f'./ornio«u«,apparently 
hajiu.tmunygruoveAU|)outhcfi)urthpreniuliirasweoliservein7^iV(Kftu, 
and  the  lirvt  lower  molar  has  even  more  tul>ercleA  than  we  find  in 
the  iijrrcji|)..niliug  tmith  of  the  lower  Eo<'cne  genus.  These  groom 
an<i  luliiTcles  murk  the  stagi'-*  of  dcvehipnieul,  anil  it  would  appear 
that  Ciiiwlv'iij'  in  not  far  removed  from  Itihdiu  :  this  relation  can 
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There  are  thus  apparently  only  two  families  of  the  multitubercu- 
lates  represented  here  unless  as  the  author  has  suggested,  Allacodon 
belongs  to  the  Bolodontidae.  We  have  yet  to  find  the  successors  of 
the  TritylodojUidae  and  predecessors  of  Polymastodon  and  Chirox  of 
the  lower  Eocene.* 

As  for  the  trituberculate  forms  there  are  evidently  two  distinct 
genera  which  probably  belong  to  different  families.  The  types  of 
Didelphops  and  Cimolestes  closely  resemble  molars  found  respec- 
tively among  the  Mesodonta,  the  Creodonta,  Insectivora  and  Mar- 
supialia.  Their  systematic  position  is,  therefore,  very  uncertain 
from  this  evidence.  They  mark,  however,  a  very  great  advance 
upon  the  Jurassic  forms  in  tooth  evolution.  We  find  in  DidelphopSy 
the  earliest  low-crowned  tritubercular  molar  which  has  been  ob- 
tained, with  one  or  two  intermediate  tubercles,  while  the  lower  mo- 
lar is  the  earliest  quinquetubercular  tooth  known.  The  Cimolestes 
molar' is  tuberculo-sectorial  and  presents  a  less  marked  advance 
upon  Jurassic  tooth  types,  but  has  nevertheless  a  broad  talon,  with 
both  the  entoconid  and  hypoconid  developed,  whereas  all  Jurassic 
forms  present  the  hypoconid  only. 

The  bones  of  the  appendicular  skeleton  present  a  number  of  very 
interesting  points,  some  of  which  the  author  mentions ;  these  are, 
the  coracoid  facet  upon  the  scapula  ;  the  interclavicular.  We  note 
also  the  flat  astragalus,  without  a  neck,  apparently  perforated  by  an 
astragalar  foramen,*  and  with  a  broad  cuboidal  facet  as  well  as 
the  navicular  facet.     The  calcaneum  has  a  narrow  sustentaculum. 

We  look  forward  with  great  interest  to  Part  III  of  this  series  of 
papers,  as  the  collection  is  a  most  valuable  and  interesting  one,  and 
the  above  review  is  not  intended  in  any  way  to  depreciate  the  impor- 
tance of  an  increased  knowledge  of  the  Cretaceous  mammals. 

*  The  nearest  resemblance  to  Polymastodon  is  that  observed  in  the  striated 
lower  incisors  here  copied  in  figure  5.  This  genus  will  undoubtedly  be  found 
represented  in  these  beds. 

*  The  observation  rests  solely  upon  the  figure.  All  astragali  of  the  lower 
Eocene  display  this  foramen. 
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QEOLOQICAL  KE8EABCHB8  IH  TUCATAB. 
IIY    PROF.    ANOF.I.O    IIKII.I'KIN. 

The  olwrvntiiinst  recorded  in  the  follinvinK  I'agp*  were  mnde  in 
tlie  curly  i-iirun;  (if  l)^!>0  in  ilie  course  iif  llic  ex  plural  iims  by  the 
KKjicililion  urfjniiizcd  imiler  tlic  iici^iiiccs  of  llie  Acmloniy  of  Nat- 
ural SiifiK'L':'.  Tlie  poiiiU  of  itivesligiitioii  nre  inc-luded  l>clwp*n 
I'rofrrf«(i  on  the  nortlicrn  ii>asl,  the  cave-region  of  ('iilcc)itok  (in 
tlie  tirst  raiiKc  ofliiiU)  on  llio  wmtliwost,  Luliiia  on  the  south,  Tiin- 
kns  (on  tlie  VallmloHd  road)  on  the  c:ist.  an<l  tlic  Port  of  ^:»il»m 
(Silani).  So  fur  an  I  know,  no  i-ricical  ex:uninntion  {if  the  jreolopi- 
cal  fcntnre!'  of  anv  jmriion  of  this  rojjion,  or  indeed,  of  any  jmrt  of 
Yueiiian,  had  been  made  prior  to  our  visit.  riifortunalely,  want 
uf  lime  did  not  ]icrinit  us  to  {tenelrate  heyond  the  riin^K  of  inmiii- 
luin.-' (Sierra  de  Vuciitan)  above  rc-ferred  to,  hut  fmni  inforaiatiiiit 
receiveil  from  varioun  wjiirces  and  from  the  general  lay  of  the  land, 
I  am  led  to  UOicve  (hat  much  or  most  of  the  region  lM->'on<l  pos- 
ws-**  the  «inie  f:encral  gcujinostio  featurci>  un  thoi*  whieh  ehanio- 
terite  llie  country  traverw-d  by  us. 

Of  the  few  travelers  who  have  cuecei'ded  in  |>enetrating  into  the 
deep  interior  of  Yueatan,  there  is  scareely  one  who  hai)  };iven  even 
as  much  as  a  hint  of  the  geoloijy  of  the  country  ;  but  more  sur- 
pri:>ini;  yet,  even  the  t'iH>;.'raphy  of  the  ro;;ion  is  unknown.  The 
Iniveler  has  hut  to  consult  the  latest  nni)is  of  the  |>eninsula.  oHieinl 
and  unolK<'ial.  to  see  how  varied  a  course  mij^ht  lie  pickeil  out  l>e- 
twivn  alniost  any  two  points  that  are  somewhat  reniove<l  from  one 
another.  .\  direei  course  of  -iO-.")ll  miles  may  differ,  aceordmK  to 
e<l,  by  fully  10  or  'JO  dejirees  of  the  compass :  r 
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omitted  from  some  maps,  while  it  is  deflected  at  a  right  angle  on 
other  maps ;  again,  the  chain  frequently  appears  supplemented  or 
replaced  by  a  S.  W. — N.  E.  chain  terminating  at,  or  passing,  Val- 
ladolid.  It  is  difficult  to  account  for  these  geographical  aberrations. 
The  map  accompanying  Stephens'  work  (1843)  is  in  a  general  way 
accurate — much  more  so  than  most  recent  maps — and  the  position 
of  the  principal  mountain  mass  is  given  in  its  nearly  true  points. 
That  remarkably  accurate  observer  also  omits  the  non-existent 
rivers  and  lakes,  making  exception,  however,  in  favor  of  the 
actually  existing  lake  (southeast  of  Peto)  of  Chichenkanab. 

Our  scanty  knowledge  of  the  interior  of  Yucatan  is  doubtless  due 
in  principal  part  to  the  difficulty  (or  assumed  difficulty)  of  pene- 
trating into  the  region  of  the  revolted  Mayas.  It  is  currently  be- 
lieved that  no  white  man,  except  at  extreme  risk  to  his  lifie,  can 
penetrate  into  the  interior  either  from  the  west  or  from  the  north ; 
but  the  experience  of  Consul  Thompson,  as  proved  by  his  travels, 
shows  that  good  judgment  and  a  knowledge  of  the  Maya  language 
may  effectually  protect  a  non-Mexican  from  the  dangers  of  assault 
which  are  certainly  intended  to  be  directed  solely  against  the  Mex- 
icans and  their  supporters — in  other  words,  against  those  to  whom 
the  revolted  Indians  decline  to  recognize  allegiance.  The  so-called 
"  wild"  Indians  of  the  interior  are,  in  fact,  identical  with  the  Mayas 
of  the  north,  and  in  their  behavior  to  strangers,  except  to  Mexicans, 
they  are  as  peacefully  inclined  as  are  their  (supposed)  more  highly 
civilized  brethren  of  the  north.  Hence,  it  is  not  difficult  to  enter 
their  country  from  the  side  of  the  British  possessions,  i.  e.,  from 
Balize.  It  is  from  that  side  that  Dr.  Gaumer,  the  well-known  col- 
lector of  birds  (now  a  resident  of  Izamal),  and  his  wife  penetrated. 

First  after  Stephens  to  make  an  extended  tour  through  Yucatan 
was  Captain  Lindesay  Brine,  R.  N.,  who,  in  the  early  part  of  1870 
(January  30th  to  April  8th)  traversed  the  region  from  Guatemala 
to  Sisal.  A  brief  account  of  this  journey,  entitled  "  On  the  Ruined 
Cities  of  Central  America,"  is  published  in  the  Journal  of  the  Royal 
Geographical  Society  for  1872  (vol.  XLII).  No  geological  facts 
are  given  in  this  paper,  but  there  is  a  suggestive  reference  to  the 
conservative  or  preservative  character  of  the  climate,  which  may 
have  some  bearing  upon  the  determination  of  age  of  the  prehistoric 
ruins.  It  has  been  urged,  and  seemingly  with  much  force,  by  those 
who  uphold  the  comparatively  recent  construction  of  these  buildings^ 
that  the  sharp  aretes  or  cornices  which  still  ornament  the  exterior 

10 


138  pKOCF-EDiNiis  ay  thk  acaiikhy  of  [1891. 

walla  cmiiiot  be  of  great  antiquity,  since  continued  exposure  to  at- 
mospheric influences  nonld  in  a  comparatively  brief  peri'xl  turn 
rounded  edgei^  and  conicn.  In  examining  tlie  walls  uf  Uxmal  I 
was  es])crially  struck  witb  tlic  knife-edges  ivhicb  mark  lung  couram 
of  mtirbte,  of  straight  and  clean  aa  though  they  had  been  luid  in 
our  own  };ciieration.  I  was  immediately  imprefsed  with  this  cir- 
cum^tiince  as  strong  evidence  tending  against  great  antiquity.  But 
in  the  light  of  what  Cuptain  Brine  says,  I  am  not  sure  that  this  evi- 
dence uf  it^ir  carries  nuicli  weight.  Thus,  it  is  asserted  by  thid 
traveler,  that  he  "  found  the  names  of  Stephens,  and  Catherwood, 
and  Pawling,  which  were  written  apparently  with  a  bit  of  charred 
wood  on  the  inner  burface  of  the  entrance  archway  [at  Palenque], 
aa  fresh  as  wh«u  rir*t  done  in  1840" — i.  f.,  thirty  years  previous. 
This  Is  certainly  a  most  extraordinary  inittance  of  resistance  tn  ai- 
niospheric  influences. 

Of  the  very  few  references  touching  the  physiography  of  Yucatan, 
the  most  im|Mirtant  are  contained  in  a  \niper  tiy  Dr.  Arthur  Si'hott 
on  the  coast  formatiuu  of  the  north,  published  in  I'etermann'« 
Mittheilungen  (or  IHtiG.'  In  this  pajier  the  author  discusses  the 
nature  of  the  long  sea-daiu  (sand  and  shell  dune)  which  skirts  the 
coa^-t  for  a  length  of  some  170  miles,  and  of  the  brackish  waler-stri|i 
or  lagoiin  which  it  encloses.  The  double  fornintion  is  attributeil  to 
the  antagonistic  effects  of  the  sea  and  of  the  subterranean  (or  fub- 
niaripie)  outflows  (of  fresh  water)  from  the  land  ;  the  sea-dnni  ta 
normally  lin)ken  at  but  two  or  three  ]Miints  throughout  ilB  coitrK-, 
the  l>n'uk>i  occurring  in  (lositiuns — as  op|>osile  the  estuary  of  the  xo- 
calli'<l  Kio  I.ii^artos — where  the  terrestrial  waters  emerge  with  sgf- 
firii'iil  tiirce.  or  have  accunmluled  in  sulticient  volume,  to  overcome 
the  oii'unir  ]ircs«un'  from  tbeoiit-'ide.     I >r.Schott  incidentally  refers 
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way  between  Merida  and  the  north  coast,  12-15  feet,  and  at  Pro- 
greso,  on  the  coast,  0. 

I  determined  the  depth  of  the  cenotes  about  Merida  and  found 
it  to  be  approximately  as  stated  by  Schott.  But  it  is  beyond  ques- 
tion that  the  water-level  in  the  cenotes  generally,  except  possibly  in 
the  case  of  a  few  that  are  not  very  distantly  removed  from  the  sea, 
has  no  connection  with  the  level  of  the  sea.  This  is  shown  by  the 
condition  of  the  aguadas,  or  larger  basins,  where  the  level  of  the 
water  is  far  from  constant,  and  varies  within  very  broad  limits.  The 
same  condition  is  illustrated  by  some  of  the  deeper  caves,  such  as 
Bolonchen,  for  example,  in  which  frequently  no  water  of  accumula- 
tion is  met  with  until  a  level  seemingly  considerably  below  that  of 
the  sea  is  reached.* 

In  any  consideration  of  the  geognostic  features  of  Yucatan,  three 
distinct  regions  of  the  country  must  be  recognized  :  the  lowland 
plains,  the  mountains  (perhaps  more  properly  designated  hills),  and 
the  submerged  plateau  which  gradually  shelves  into  the  Gulf  and 
is  known  as  the  Yucatan  Bank.  The  last,  in  whatever  way  it  be 
considered,  is,  it  appears  to  me,  geologically  a  part  of  the  continent- 
al area. 

The  lowland  plains,  lying  north  of  the  Sierra  de  Yucatan,  rise 
gradually  as  we  proceed  inland  from  the  coast-border  at  the  rate, 
perhaps,  of  a  foot  or  a  foot  and  a  half  per  mile,  which  is,  of  course, 
considerably  less  than  the  pitch  of  the  sea-floor  immediately  north 
or  west  of  the  peninsula.  But  in  this  feeble  rise  of  the  land  we  have 
no  positive  indication  that  it  is  the  normal  of  elevation,  as  denuda- 
tion has  doubtless  done  something  to  level  the  country  since  its 
emergence  from  the  sea.  But  from  such  stratigraphical  correlation 
as  we  found  possible  to  make,  it  would  seem  that  the  leveling  has 
been  insignificant,  and  perhaps  not  sufficient  to  materially  alter  an 

*  Stephens  gives  the  depth  to  which  he  descended  in  the  cave  of  Bolonchen 
as  approximately  450  feet  ("  Incidents  of  Travel  in  Yucatan,"  II,  p.  152,  1843). 
Unfortunately,  there  are  no  data  at  hand  for  determining  the  elevation  of  Bolon- 
chen itself,  but  inasmuch  as  the  town  lies  considerably  to  the  south  of  the  Sierra, 
on  the  north-and-south  line  of  Ticul,  and  as  the  absolute  elevation  of  the  Sierra 
itself  is  here  only  about  450  feet,  as  we  determined  by  means  of  a  very  sensitive 
aneroid  barometer,  the  position  cannot  be  more  than  100-200  feel  above  the  sea, 
if  it  is  that  much.  The  elevation  of  Ticul,  which  lies  at  the  north  foot  of  the 
Sierra,  is,  as  I  am  informed  by  Senor  Antonio  Fejardo  (a  long-time  resident  of 
the  town),  approximately  90  feet.  Probably  the  elevation  of  Bolonchen  does  not 
differ  greatly  from  that  of  this  town.  It  would  thus  seem  that  there  has  been  here 
cohsiderable  subsidence  since  the  formation  of  the  cave. 
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original  relief.  At  the  present  time  the  absence  of  ruDDing  etreams 
would  naturally  largely  check  surface  degradation,  but,  on  the  other 
haud,  an  equivalent  in  part  would  be  obtained  from  the  eitiking  of 
the  floor  over  the  numerous  limestone  caverns  with  which  the  coun- 
try abounds.  At  Merida,  some  2^  miles  from  the  north  coast,  the 
general  elevation  is  about  28-30  feet  above  the  sea,  at  TJcul  about 
80-!^0  feet,  and  at  a  point  on  the  Merida-Sotuta  railroad,  one-half 
mile  east  of  Tekanto,  42  feet.'  A  line  drawn  from  Progreso  to  the 
crest  of  the  hilh  immctUately  south  of  Ticul  would  give  a  gradient 
approximately  equal  to  that  of  a  line  of  similar  length  projected 
northward  from  Progreso  over  the  submerged  plateau. 

The  rock  formation  over  the  greater  part  of  the  plains  is  that  of 
a  gray  or  white  shell  limestone,  highly  indurated  or  sub-crystal  line 
in  local  areas,  but  rarely  to  the  extent  of  obliterating  its  fossilifer- 
oiis  character.  Secondary  depositions  of  calcitc,  in  the  form  of 
veins,  crystals  and  nodular  masses,  are  abundant.  Where  less  com- 
pact the  rock  may  be  said  to  be  a  mass  of  loosely-united  abella,  a 
condition  that  is  best  shown  in  the  superficial  layers.  Good  sections 
of  the  rock  are  seen  only  in  the  walls  of  the  aguadae  and  cenotes 
and  in  a  number  of  railway  cuts  which  traverse  it  both  in  a  N. — S. 
and  E. — W.  line ;  the  rock  surface  is,  however,  visible  over  a  very 
large  part  of  its  extent,  being  but  scantly  covered  with  soil  and  sup- 
porting only  an  indifferent  vegetation.  Its  decomposition  has  lib- 
erated large  quantities  of  red  earth,  siniilar  to  that  which  is  found  in 
our  own  northern  region  (terra  rosso)  and  on  coral  islands  (e.  g.,  the 
Bermudas.   Bahamaaj,  and  which  is  jjecminnly  a  residual  product 
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The  paleontological  evidence  of  the  fossils  contained  in  the  lime- 
stone is  to  the  effect  that  the  latter  belongs  to  two  periods  of  geolo- 
gical time,  the  Pliocene  and  the  Post-Pliocene,  but  stratigraphically 
it  is  not  easy  to  draw  a  line  of  demarkation  between  the  two  forma- 
tions. It,  indeed,  appears  as  though  the  Post-Pliocene,  except  in 
the  coastal  area,  were  present  only  in  patches,  having  been  removed 
through  atmospheric  decay  and  denudation.  It  is  in  most  places 
easily  distinguished  by  the  large  numbers  of  Venus  cancellata  which 
fill  the  rock,  making  a  true  Vemis  cancellata  bed,  such  as  I  observed 
capping  the  Pliocene  beds  on  the  Caloosahatchie,  Florida,  just  below 
Fort  Thompson.  The  beds  occupy  similar  positions  and  hold 
equivalent  relations  to  the  construction  of  the  land,  and  may,  there- 
fore, be  considered  as  counterparts  of  an  identical  formation.  At 
Fort  Thompson  the  Venus  bed  is  found  at  an  elevation  of  some  24 
feet  above  the  sea,  a  few  feet  less,  perhaps,  than  the  level  which  the 
same  bed  holds  in  the  exposed  walls  of  the  cenotes  at  Merida.  At 
the  railroad  station  of  San  Ignacio,  about  half  way  between  Merida 
and  Progreso,  the  same  bed  has  fallen  to  a  level  of  about  14  feet ; 
it  is  there  crowded  with  the  shells  of  its  distinctive  fossil,  one  of  the 
most  abundant  of  the  Gulf  Mollusca.  We  found  the  same  fossil 
equally  abundant  on  the  roadway  between  Kansakhab  and  Oilam, 
at  points  12-15  miles  or  less  from  the  coast,  and  not  unlikely  this 
whole  northern  slope  between  the  coast  and  some  fifteen  miles  in- 
land is  a  Post-Pliocene  surface.  The  low  exposures,  however,  do 
not  make  this  absolutely  clear,  nor  do  they  permit  us  to  say  just 
how  much  further  the  same  deposits  extend.  Post-Pliocene  cap- 
pings  continue  at  least  as  far  as  Merida,  and  not  improbably  outcrops 
will  be  found  much  further  in  the  interior.  But  as  has  be- 
fore been  remarked,  the  close  connection  existing  between  the  Post- 
Pliocene  and  Pliocene  deposits  does  not  permit  a  sharp  differentia- 
tion of  the  two  series.  At  first  glance,  indeed,  I  assumed  that  the 
whole  northern  plain  was  a  recent  formation,  but  a  closer  examina- 
tion of  the  fossil  remains  leaves  no  doubt  that  the  major  formation 
is  the  Pliocene,  which  is  here  and  there  covered  or  obscured  bv  more 
recent  deposits. 

My  examination  of  the  Pliocene  area  was  made  at  several  points 
in  and  about  Merida,  in  numerous  cuttings  along  the  line  of  the 
Merida-Kalkiui  Railroad,  on  the  line  of  the  railroad  connect- 
ing  the  capital  city  with  Ticul,  all  along  the  traverse  between 
Merida  and  Tunkas — some  twenty  miles  E.  S.  E.  of  Izamal — and 
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at  various  points  between  Tekanto  ami  Oitam.  The  rock -form  at  ion 
over  uli  tins  area  is  largel}'  uniform,  nud  shows  frequent  recurrence 
of  the  same  to^iU;  there  is  no  iguestion,  tliereforc,  of  its  identity 
throughout.  I  enjoyed  special  advantages  for  studying  fresh  mate- 
rial in  the  cutting  which  was  iieing  mude  at  the  time  of  our  vLsit 
eastward  of  Tekanto,  in  the  railroad  section  connecting  this  town 
with  Ir.amal.' 

Tlic  fiillouing  U  a  list  of  the  fossils  that  I  have  thus  far  been  able 
to  identify  from  the  rocks  of  this  formation  ;  the  species  preceded 
by  an  asterisk  are  non-living  or  Pliocene  forms,  the  remaiuder  live 
in  the  ndjaofiit  i<cas. 

From  the  U.  K.  cutting  (('am]>  Glenn)  o 
ofTekiuito: 

Pecten  titicleui.  I    I 

Pecleit  n.  sp.  I    Veniu  eaneeUata. 

Anomia  timplexf  (*A.  H'lffinif)  \  Margiuflla  apieina  T 
Ptiealiila  filameiitosa.  i  *Turritelln  peralUniuxta. 

Lueina  retieulata.  *Turrilflla  apieniis. 

Area  Admn$i.  :  BiiUa  itriala. 

From  a  ri>ck  outcrop  west  of  Izamal : 
*Amusaium  Mortoni. 

From  the  cenotes  near  Merida : 
*l'eeten  n.  sp.  Yeniu  Litteri. 

I'erttn  iiiicUw  (ditlocaitu).  \    Vettut  caneellala. 

(Atrdium  uiinirdi'i.  ( 

From  a  railroad  cutting  about  half-wuy  l)etween  Merida  tuid 
Ticul : 
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^Arca  sp.  indet. — Very  close  to  A.  incongrua  and  A,  scalarina 
(from  the  Pliocene  of  Florida),  but  differing  in  the  greater 
width  of  the  ribs  and  in  the  absence  of  the  intercostal  line. 
The  specimens  are  in  the  form  of  impressions  and  do  not  per- 
mit of  characterization. 

Area  rhombea, 

^Pectunculus  sp.  indet. — Seemingly  different  from  any  of  the  liv- 
ing species. 


Lueina  tigrina. 
^Lucina  diadjormu. 
Lueina  Pennsylvanica, 
Cardinm  serratum, 
Cardium  murieatum, 
Cardium  isocardia  f 
Chama  areinella. 
Veniis  mercenaria, 
Venus  MortouL 


Artemis*  discus. 
Macoma  contraeta, 
Tellina  sp.  ? 
^Fulgiir  rapum. 
Do  Hum  perdix. 
Oliva  liter ata, 
Cyprcea  sp.  indet. 
Pyrula  reticularis, 
Siliquaria  sp.  indet. 


FtUgur  rapum^  Turritella  perattenuata^  T,  apicalis,  Ostrea  merir 
dionalis  and  Lueina  disciformis  are  forms  which  I  have  previously 
described  from  the  Pliocene  deposits  (the  "  Floridian")  of  the  Ca- 
loosahatchie.*  Amussium  Mortoniy  also  found  in  the  Caloosahatchie 
deposits,  is  a  well-known  fossil  of  the  Carolinian  Miocene,  and  rep- 
resents the  recent  A,  (Fleuroneetes)  Japonica  (from  which  it  differs 
mainly  in  the  disposition  of  the  interior  ribs).  Besides  the  species 
above  enumerated,  the  rocks  in  nearly  all  cases — at  least,  when  they 
are  largely  fossiliferous — contain  almost  numberless  impressions  of 
a  Venus,  so  far  as  I  know,  not  now  living,  whose  nearest  analogue 
appears  to  be  Fcwu«  cn'ftraria  of  Conrad,  a  Miocene  species  of  the 
Atlantic  border  of  the  United  States. 

The  exact  position  in  the  Pliocene  series  which  these  Yucatan 
rocks  hold  cannot,  perhaps,  be  stated,  but  they  with  little  doubt, 
correspond  at  least  in  part  with  the  series  occurring  in  Florida 
which  I  have  designated  the  "  Floridian."  It  is  true  that  the 
number  of  extinct  species  of  the  mollusks  is  seemingly  less  in  the 
Yucatan  rock  than  in  that  of  Florida,  but  it  should  be  said  that  in 
addition  to  the  forms  above  enumerated,  there  are  a  considerable 
number,  occurring  mainly  in  the  condition  of  unrecognizable  casts, 
which  may  largely  represent  extinct  specie.^.     The  number  of  corals 


*  •*  Exploralions  on  tlie  West  Coast  of  Florida  and  in  the  Okeechobee  Wilder- 
ness."— Trans.  Wagner  Free  Instiiule  of  Science,  vol.  1,  Phila.,  1887. 
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in.-vi.'(:*Li.-vl  wiih  (he  miillii^can  remains  vhm  exceedingly  lim- 
iiiK-t«.t,  it  was  only  after  Ions  search  thai  1  detected  their  cx- 
.11  alt.  I  jiii-Leil  out  a  goiid-sized  clump  of  Porittt  fnini  a 
(  <.<ii  ihe  Meridn-Ticul  railroad,  an<l  found  a  few  simple  contU 
K-iv.  They  represent  only  a  s|)oradic  growth,  and  I  could 
IV  .Ivicrminc  any  evidentcx  of  recf-stnitture. 

Thk  MofSTAix  Regios. 
iiH-k  furiimtiou  of  the  Sierra  de  Yucatan  differs  in  many  par- 
1  iVom  that  of  thi>  hn.ial  plain.  The  surface  rock,  forming 
'nt  nnd  the  .''lo]i<-s  ><ti  <<ither  side — pre^uniuhly  an  anticlinal 
irc—i^  a  fairly  compact  red  or  rtddish  Mmei'tone,  which  .seems 
at  nearly  all  jilacMi,  ax  hg  had  occaMim  lo  observe  in  the 
>f  I'alcehl'jk  and  I^iltun.  on  a  semi-cry sinl line  white  or  gray 

eM-nil>lin<{  in  texture  true  lithographic  stone.  A  brecciaied 
me.  ctiniaininjr  fragnitnii' of  the  la^t  mentioned  rock,  occurs 
rval:<  along  the  lin.H<-  of  the  hill^,  and  ue  also  found  it  among 
-k.-  iisdl  in  thf  eonMruction  of  the  huildings  (now  ruini<)  of 

I  a "t  uhwilutely  certaii;  as  to  the  iige  or  even  as  to  the 

I  nutiiri'  of  the  re<ln>ck.  The  hreciiatol  nius^^s  are  aliiio'i 
lite<lly  of  marine  origin,  and  tlicy  give  evideix'e  of  the  cd- 


III  lie:' of  the  >*:ix  ullrr  thu  unt 
iicil  Imt  liwn  coiiverli-d  into  lis  prewnl 
I.-  Ii]  other  words,  the  present  range 
t  lime  alreaily  exisU-d.  It  is,  however,  k 
Fli.h  r.Hk  which  extends  away  fr.mi  thi 
II-  iht'ir  sloja-''.  is  of  marine  origin.  lis  ii 
hiliiMtellmt  it  was  of  this  mUnre,  bn 


ck  had  not  only  l>cen 
cmi'crystalline  comli- 
•f  hill's  prolwhty  by 
I  clear  that  the  red  or 
htufc  of  the  hills,  but 
ivcrsality  would  seem 
places  where  I 
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miles  south  of  Ticul.  In  the  red  rock  which  in  the  cave  of  Calceh- 
tok  overlies  the  gray  limestone  I  found  the  impression  of  a  single 
gasteropod,  which  I  should  unhesitatingly  refer  to  a  terrestrial  form, 
and  to  a  genus  of  Pupidae  close  to  MacroceramnSy  if  indeed,  it  is  not 
Mncroceramns  itself  I  could  find  no  vestiges  of  marine  mollusks, 
but  yet  they  may  well  occur  in  other  parts  of  the  rock,  and  it  would, 
perhaps,  not  be  safe  to  conclude  that  the  entire  red-rock  is  of  ter- 
restrial origin,  or  that  it  represents  a  single  type  of  formation. 

No  doubt  attaches  to  the  heavily-bedded  gray  and  white  limestones 
and  marbles  which  are  so  well  exhibited  in  some  of  the  deeper  caves, 
such  as  that  of  Calcehtok,  for  example.  The  mouth  of  this  cave, 
according  to  a  rough  approximation,  is  some  200  feet  above  the 
sea.*  At  a  depth  of  some  50  feet  the  red  limestone  appears  in  a 
solid  mass,  and  beneath  it  we  reach  the  crystalline  limestones,  which 
are  disposed  in  layers  of  10-15  feet  thickness.  Fossils  are  not 
abundant  in  this  rock,  and  Col.  Glenn,  who  had  explored  this  cave 
on  a  previous  occasion,  was  of  the  opinion  that  no  fossils  were  to  be 
found  in  it.  After  considerable  search,  however,  we  discovered  a 
few  in  an  indifferent  state  of  preservation,  and  still  later  some  whose 
characters  were  sufficiently  d'^fined  to  permit  us  to  determine  their 
relationship.  Among  these  are  a  Pecten,  with  little  doubt  Pecten 
nncfeiiSj  the  cast  of  a  large  Marginella,  apparently  the  living  Mar- 
g  ine  I  la  labiatu,  a.  Potaviides  or  Cerithidea^  the  impression  of  the  apex 
of  a  large  Oliva  (of  the  type  of  Oliva  llterata),  and  a  single  impression 
of  Vetuis  canceUata.  While  the  above  forms  are  barelv  sufficient  to 
determine  the  exact  age  of  the  formation  in  which  they  occur, 
whether  Pliocene  or  Miocene,  I  am  inclined  to  believe  that  it  is 
rather  the  former,  the  mountain-rock — semi-crystalline  or  highly 
compact,  and  but  scantily  fossiliferous — beingacompressional  alter- 
ation of  the  much  less  compact  and  highly  fossiliferous  rock  of  the 
hasal  plains.  But  whether  Pliocene  or  Miocene,  I  think  it  can  be 
all  but  positively  assumed  that  it  is  not  older  than  Miocene,  although 
it  has  been  asserted  that  it  represented  the  Oligocene  or  Vicksburg- 
ian  |)eriod.' 

*  Mr.    H.    A.    Pilsbry,    Conservator   of   the  Conchological  Section  of  ihe 
Academy  of  Natural  Sciences,  has  kindly  directed  my  attention  to  this  relationship. 

■'  The  height  of  the  pass  leading  to  the  cave  we  determined  barometrically  to 
be  about  250  feet  above  the  hacienda  of  Senor  Escalante  (situated  at  the  north 
cot  of  the  mountains),  which  is  itself  elevated  some  60  feet.  The  total  height  of 
the  pass  is  thus  somewhat  above  300  feet. 

•  Alexander  Agassiz — "  Three  Cruises  of  the  Blake,"  1,  p.  69. 
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The  cave  iUelf  is  a  magniJicent  specimen  of  subterranean  archi- 
tecture and  i[i  i^evcnil  of  its  features  far  surpasBes  the  Lurav  Cav- 
erns. The  broa<l  entering  arch,  a  feature  which  we  found  repeated 
iu  tlie  scarcely  less  imposing  cave  of  Loltun,  in  the  mountains  south- 
east of  Ticul  (or  the  hacienda  of  Tabi),  is  in  striking  contrast  to  the 
contracted  passage  which  leads  into  the  famous  cavern  of  Virginia. 
Huge  stuliictites  hang  from  heights  of  50-70  feet  or  more,  or  unite 
with  stalufrmites  to  form  continuous  columns  of  giant  proportions. 
Many  of  these  measure  as  much  as  six  or  eight  feet  in  diameter,  and 
some  of  them  considerably  more.  In  the  cave  of  I^oltun  we  measured 
one  which  was  thirty-six  feet  in  circumference  about  five  feet  above 
its  biise,  and  I  am  certain  that  there  are  others  that  are  still  larcer, 
both  here  and  in  the  cave  of  Calcehtok.  The  chambers,  especially 
ill  the  hut  named,  are  imposing  in  their  dimensions,  and  communi- 
cate with  one  another  by  the  usual  clefts  and  narrows.  There  is  little 
moisture  in  either  of  the  caves;  most  of  the  chambers  are  thor- 
oughly dry,  and  they  have  accumulated  extensive  deposits  of  disin- 
tegrated rock  material.  In  the  short  time  at  our  command  we 
could  not  explore  the  caves  to  their  furthest  limits,  but  we  saw 
enough  to  convince  us  that  their  extent  was  quite  considerable.  We 
descended  iu  the  cave  of  Calcehtok  lo  a  depth  of  approximately  170 
feel,  or  to  within  about  30  feet  of  the  level  of  the  sea  ;  unfortunately 
a  shortage  of  illuminating  material,  and  the  disinclination  of  the 
Mnyos  to  proceed  further,  prevented  us  from  prosecuting  our  search 
to  the  end  that  we  should  have  desired.     The  red  rock  which  we 
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being  highly  fossiliferous,  and  in  lacking  the  subcrystalline  struc- 
ture of  the  latter.  The  fossils  are  unfortunately  in  too  imperfect  a 
condition  to  be  satisfactorily  determined,  but  they  are  in  part 
crowded  with  an  orbicular  Foraminifer,  or  rather,  its  impressions, 
which  measure  about  a  third  of  an  inch  in  diameter.  From  the 
form  of  the  impressions,  I  should  say  that  the  Foraminifer  is  a 
PatelUna  (^Cyclolina).  Whence  this  rock  was  obtained  I  know  not, 
but  it  certainly  differs  from  the  field  rock  which  appears  a  short 
distance  from  the  ruins. 

The  heights  determined  by  us  on  the  Sierra  are  the  following: 
the  summit  of  the  pass  leading  over  from  the  hacienda  of  Senor 
Escalante  (near  Calcehtok)  250  feet,  or  310  feet,  approximately, 
above  the  level  of  the  sea ;  the  summit  of  the  pass  leading  over  from 
Ticul  to  Tabi,  300  feet  above  Ticul,  or  390  feet  approximate  absolute 
elevation  ;  summit  of  the  pass  leading  over  from  the  hacienda  of  San 
Juan  to  Uxmal,  160  feet  above  the  plain.  At  all  of  these  points  the 
hills  rise  fully  50  to  75  feet,  or  more,  above  the  highest  point  reached 
by  us  ;  accordingly,  the  hills  immediately  south  of  Ticul  cannot  be 
much  less  than  500  feet  in  elevation.  But  as  has  already  been  said, 
the  range  further  to  the  southeast  attains  900  feet.  The  range  it- 
self is  composite  in  structure,  having  two  or  three  parallel  lines  of 
elevation  which  include  longitudinal  valleys. 

The  Yucatan  Bank. 

Little  positive  can  at  the  present  time  be  said  regarding  the  struc- 
ture of  the  Yucatan  Bank.  It  is  well  known  that  Alexander  Agas- 
siz,  who  is  almost  the  only  authority  that  has  critically  touched  the 
history  of  the  Gulf  basin,  considers  it,  in  common  with  the  similar 
formation  lying  to  the  west  of  the  peninsula  of  Florida,  to  have  been 
formed  through  a  process  of  slow  organic  accretion — the  accumula- 
tion, through  an  undefined  period  of  time,  of  animal  debris  upon  an 
early  fold  (or  bank)  of  the  earth's  crust — in  which  the  force  of  ele- 
vation has  practically  played  no  part.*  I  have  in  another  place 
discussed  the  probability  of  this  view,  and  have  stated  that  I  could 
find  no  satisfactory  evidence  in  support  of  it — on  the  contrary »  al- 
most the  only  positive  data  that  we  possess  in  the  premises  argues 

*  Tlircc  Cruises  of  the  Blake,  chapler  III,  vol.  1,  on  ••  The  Florida  Reefs;  " 
"Coral  Reefs  of  the  Hawaiian  Islands,"  Bull.  Mus.  Comp.  Zoology,  XVII,  April, 
1889;  and  elsewhere. 
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directly  against  it.'  Apart  from  the  non-evidence  we  have  in  the 
matter  of  giant  limestone  hanks  being  built  up  from  deep  water  in 
a  comparatively  brief  period  of  geological  time,  the  position  of  the 
Pliocene  and  Poi^t- Pliocene  dep()sita  in  both  Florida  and  Yucatan 
shows  that  there  has  been  a  comparatively  recent  uplift,  and  for  any- 
thing that  I  know  to  the  contrary,  this  uplift  may  have  been  quite 
modern,  and  might,  indeed,  be  progressing  to-day.  But  again,  the 
evidence  is  all  but  conclusive  that  tiiere  has  been  recent  subsi- 
dence ■'  and,  indeed,  so  far  as  I  can  see,  it  is  impossible  to  say  whether 
the  last  movement  was  one  of  elevation  or  of  subsidence.'  The 
ditiiculties  attending  the  solution  of  this  question  will  be  appreciated 
by  all  geologists. 

The  complexities  that  are  involved  in  the  problem  of  the  con- 
struction of  the  Gulf  basin  are  also  a  part  of  the  history  of  the  ad- 
joining basin  of  the  Caribbean  Sea.  In  their  united  physiognomy 
the  most  distinctive  feature  is  constituted  by  the  deep  channels  of 
water  which  delimit  the  banks  that  have  been  briefly  referred  to 
and  which  are  known  to  geographers  as  the  Straits  of  Florida  and 
Bernini  and  the  Yucatan  Passage.  The  depth  of  water  in  the  former, 
whose  width  is  some  .W  miles,  is  between  2200  and  3000 feet ;  in  the 
latter,  with  a  width  of  80-90  miles,  it  reaches  1000  fathoms.  If  we 
assume  the  greatest  depth  of  the  Yucatan  Passage  to  be  at  about  its 
middle,  and  that  there  is  more  or  less  of  a  regular  slojie  of  the  bot- 
tom leading  froin  either  side  to  this  point,  the  average  gradient  of 
the  bed  would  be  approximately  1    in  3-5,  or  about  1.50  feet  to  the 
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vast  flat  in  which  the  eye  would  barely  be  able  to  detect  a  hollow.^ 
Allowing  that  the  deeper  water  is  met  with  long  in  advance  of  the 
center  of  the  channel,  or  for  a  slope  of  double  intensity,  the  cut 
would  be  only  in  the  form  of  a  gently  undulating  valley,  with  noth- 
ing in  it  to  remind  one  of  a  ravine  or  gorge.  I  make  this  compari- 
son because  I  believe  it  will  serve  to  a  proper  understanding  of  the 
conditions  under  which  these  special  physiographic  features  may 
have  been  brought  into  existence. 

The  gradual  slope — for  such  it  can  really  be  called — of  the  chan- 
nel seems  to  dispose  of  the  necessity  of  invoking  (although  by  no 
means  disproving  the  condition)  the  assistance  (in  the  construc- 
tion of  the  channel)  of  either  faulting  or  fracture.  At  the  same 
time  I  believe  it  equally  disposes  of  the  notion  that  the  channel 
has  been  primarily  formed  through  the  scour  of  the  Gulf  Stream, 
as  has  been  maintained  by  Alexander  Agassiz ;  at  least  I  see 
no  grounds  for  believing  that  it  has  been  so.  formed,  and  the 
fact  that  the  pitch  of  the  floor-bed  is  much  less  than  it  is  (between 
the  500  and  the  1000  fathom  contours)  along  much  of  the  adjacent 
continental  borders  where  no  currental  scour  of  any  magnitude  is 
known  argues  against  the  supposition.  The  undulation  that  is  pres- 
ent, and  concavities  of  which  form  the  two  channels  under  considera- 
tion, is  no  greater  than  that  which  ordinarily  exists  over  any  broad 
plain  or  mesa  surface  of  the  continental  areas. 

That  the  Gulf  Stream  niixy  now  be  to  a  certain  extent  deepening 
these  channels  is  possible,  but  this  is  hardly  likely  to  be  the  case. 
Even  if  it  be  held,  as  the  observations  of  the  "  Blake"  seem  to  make 
clear,  that  "  the  bottom  of  the  Gulf  Stream  along  the  Blake  Plateau 
is  swept  clean  of  slime  and  ooze,  and  is  nearly  barren  of  animal 
life,"*  this  fact  does  not  necessarily  argue  in  favor  of  scour,  since 
just  in  the  path  of  the  most  rapid  current  of  this  stream,  in  the 
Straits  of  Florida,  where  the  flow  is  from  four  to  five  miles  an  hour, 
the  researches  of  Pourtal^s,  A.  Agassiz  and  Murray  have  revealed 
the  presence  of  vasts  deposits  of  ooze.  It  is  further  a  suspicious  cir- 
cumstance, seeing  that  we  have  no  evidence  of  the  much  greater 
antiquity  of  one  channel  over  the  other,  that  the  Yucatan  Pas- 
sage, in  which  the  flow  is  barely  more  than  a  fourth  of  a  mile  per 


*  Tjie  actual  slope  of  the  channel's  bed  is  not  as  regular  as  has  been  as- 
sumed in  the  al)ove  proposition,  but  for  all  practical  purjKjses,  I  believe,  the  com- 
parison will  hold. 

2  "  Three  Cruises  of  the  Blake/'  I,  p.  259. 
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hour,  should  have  a  depth  double  that  of  the  Florida  Straits,  in 
which  the  rnte  of  flow,  aa  hiu>  alrend/  liecn  seen,  U  four  mi  lea  an 
hour,  and  more.  The  stream  with  a  relative  velocity  of  11)  haa 
excavated  a  channel  with  but  half  the  depth  of  that  excavated  W 
R  ftream  whose  velocity  is  only  1.  Of  course,  modifying  circum- 
stances may  to  a  considerable  extent  lessen  tht^  di.«pro[>urtion  of 
action,  but  not  xnfiicientlv  to  lend  unv  probahility  lu  the  theory  of 
(iulf  scour. 

It  is  now,  I  believe,  u  widely  recof;ni/«d  fact  that  the  |>i>ninitutu 
of  rioriila  has  in  (juiie  recent  geolojrical  times',  even  so  late  an  the 
newer  Tertiary  or  Post- Pliocene,  l>ceii  united  with  the  greater  An- 
tilles (or  at  least  with  Cuba)  and  the  Bahamas  into  one  more  or 
\e«a  continuous  Innd-areu  ;  the  evidence,  at  any  rate,  for  thi»  snnjio- 
sition  is  of  such  a  nature  that  it  cannot  readily  Iw  explained  away.' 
And  I  believe  it  scarcely  lew  prolmble  that  this  ennncr^lion  was  con- 
tinued ijuite  to  the  peninsula  of  Yucatan,  although  the  separalinn 
tliei«  may  have  Iwgnn  at  a  slightly  earlier  [leriod.  But  it  will 
l>e  asked,  if  the  scparalin;^  channels  have  not  been  formd  either 
through  dislocation  (fracture)  or  the  wear  of  the  Gulf  Stream,  in 
what  maniuT  has  the  exisliu<;  ilisruption  l>een  brought  abont  ?  I 
think  that  the  theory  of  subsidence  offers  the  easiest  and  the  roo*t 
plausible  solution  tu  the  problem.  ItuI  the  theury,  to  be  worthy  of 
confidence,  must  havv  some  facts  to  siipfiort  it,  and  it  behooves  us  lo 
iniiuiri'  if  any  such  exist,  .\stoa  limited  subsidence  within  a  very 
re<vnt  t,T.)lo::ical  iierimi  (rost-l'lio.-ene)— sufficient,  pn>ba b I y,  to  ac- 
count ( if  this  were  necessary)  for  the  |H>sitiuns  i>f  the  several  atoll- 
tike  rci-fs  which  have  l>wn  cilcd  by  the  opjionents  of  the  Dsrwiuian 
theory  of  reef-structures  in  evidence  again.st  Kubsidenee' — there  is 
ample  t.-i-timony.      Willi  rcf.'anl  to  the  re^'ion  of  the  Floridiiin  i>en- 
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can  side  the  evidence  is,  I  believe,  equally  conclusive.  The 
ep  hole  of  Bolonchen,  to  which  reference  has  already  been  made, 
I  reasonably  be  explained,  if  the  measurements  of  Stephens  are  at 

to  be  relied  upon,  only  on  the  assumption  of  subsidence.  The 
idition  of  some  of  the  other  caves  seems  also  to  argue  in  the 
lie  direction.  On  the  north  shore  the  solid  limestone  at  many 
Lces  abuU)  directly  against  the  Gulf  waters,  or  is  even  carried  into 
im,  as  I  had  occasion  to  observe  near  the  Port  of  Oilam,  in  seat- 
ed ledges  and  boulders.  I  was  also  informed  that  in  the  course 
construction  of  the  long  pier  at  Progreso,  masses  of  rock,  similar 
that  which  is  found  inland,  were  met  with  at  various  points  off 
ni  the  coast.  Of  course,  the  same  conditions  might  be  presented 
a  rising  surface  the  moment  we  admit  that  a  consolidated  lime- 
ne — except  such  as  coral  and  oyster  reefs,  etc.,  which  are  col- 
al  accumulations  or  out-s^rowths — mav  be  formed  in  extenso  be- 
ith  the  water  of  the  sea.  I  am  not  aware  that  a  structure 
this  kind  has  as  yet  been  definitely  proved  to  exist.  It  is  true 
it  A.  Agassiz  asserts  that  he  not  infrequently  obtained,  by  means 
the  trawl  or  dredge,  "  large  fragments  of  the  modern  limestone 
iv  in  process  of  formation," '  but  I  do  not  precisely  see  how  this 
lestone,  "  consisting  of  the  dead  carcasses"  of  species  now  living 
the  Gulf,  would  be  differentiated  from  a  limestone  which  had 
*n  [)laced  in  the  same  position  through  subsidence. 
But  f^ranting  the  full  value  of  the  evidence  favoring  subsidence, 
i  amount  of  subsidence  itself  is  not  sufficient  to  account  for  the 
istence  of  the  deep  water  between  Florida  and  Cuba,  and  still 
s  for  that  between  Cuba  and  Yucatan.  Prof.  J.  W.  S[)encer,  in 
recent  and  very  suggestive  paper  on  "  High  Continental  Ele- 
tion  })receding  the  Pleistocene  Period,"''  has  brought  together  a 
niber  of  facts,  drawn  largely  from  the  condition  of  the  (supposed) 
eient  estuaries  of  several  of  the  American  rivers,  which,  in  the 
in  ion  of  the  author,  go  far  toward  indicating  a  very  consider- 
le  .subsidence  along  the  American  coast,  and  it  is  well  to  in- 
ire  into  the  relation  which  this  (assumed)  subsidence  may  hold  to 
i  problem  under  consideration.  The  deep  submarine  channels  (or 
lat  are  taken  for  them)  of  the  Mississippi,  Delaware,  Hudson  and 

Lawrence  Rivers,  which  cut  into  the  90-500  fathom  curves,  are 
ten  in  part  as  evidence  of  this  submergence  ;  on  the  Pacific  side  we 

t  «*  Three  Cruises  of  ihe  Blake,"  1,  j).  62. 

•  Bulletin  Geo!.  Soc.  America,  1,  p.  05,  <•/  s^^. 
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It  appears  to  me  improbable  that  a  channel  dating  back  to  the 
Lower  Cretaceous  period  could  have  remained  open  to  the  pres- 
ent time ;  that  a  million,  or  possibly  millions  of  years,  should 
not  have  effaced  the  contours  of  a  river  cut  in  a  region  of  heavy 
oceanic  sedimentation  is  to  me  incredible.  And  the  more  improbable 
is  the  condition  made,  when  we  see  how  smoothly  the  subcontinental 
plateau  has  been  worn  or  filled  in  on  either  side  of  the  assumed 
channel.  Perhaps  less  objection  can  be  urged  against  the  view  of 
recent  emergence  (and  subsequent  subsidence)  which  is  held  by  Mr. 
Upham  ;  the  nature  of  the  proposition  is,  in  itself,  such  that  it  can- 
not readily  be  met  by  the  facts  of  geology.  Mr.  Upham  bases  his 
proposition  upon  the  concurrent  testimony  of  facts  presented  by 
the  eastern,  southern,  western  and  northern  waters,*  and  from  these 
he  argues  that  there  has  been  a  simultaneous  elevation  of  the  entire 
continent,  and  not  merely  one  confined  to  a  section  of  the  northern 
regions.  During  this  period  of  high  elevation,  which  is  made  inci- 
dent to  the  formation  of  the  ice  of  the  Great  Ice  Age,  the  cutting 
of  the  deep  river-channels  was  effected.  But  it  is  almost  incon- 
ceivable that  such  a  general  continental  uplift  could  have  taken 
place  without  materially  disturbing  the  courses  of  the  principal 
rivers  ;  the  barest  tilting  of  the  land  would  almost  certainly  have 
changed  the  course  of  such  a  low-plain  river  as  the  Mississippi,  but 
the  river  discharges  to-day  almost  in  a  line  with  the  excavation 
which  is  supposed  to  represent  its  former  mouth  in  the  Gulf.  The 
same  holds  true  with  the  Hudson  and  the  Lindenkohl  channel. 
But  again,  the  same  difficulty,  only  intensified,  confronts  us  if  we 
assume  localized  or  regional  uplift ;  and,  further,  in  the  event  of 
such  uplift,  we  should  look  to  a  much  greater  deformation  of  the 
coast-line  than  now  actually  shows  itself.  Prof.  Dana  has  called 
attention  to  one  very  serious  objection  to  the  theory  of  recent  erosion 
in  the  form  (in  depth)  of  the  Lindenkohl  channel ;  the  uneroded 
or  even  surface  of  the  plateau  into  which  this  channel  is  sunk  seems 
to  be  to  one  equally  grave. 

It  must  be  admitted  that  many  of  the  difficulties  in  the  case  dis- 
appear if,  instead  of  an  actual  rise  or  emergence  of  the  land,  we  as- 
sume an  equivalent  recession  of  the  oceanic  waters  ;  indeed,  the  sta- 
bility of  river-courses  appears  to  me  a  strong  argument  against  the 
see-saw  movements  of  which  continental  masses  are  supposed  to  par- 
take, and  one  decidedly  in  favor  of  the  view  of  oceanic  transgres- 

*  Those  principally  which  have  been  recited  by  Prof.  Spencer. 
11 
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sions  and  recesaiona  whicii  lias  been  so  ably  formulated  by  Prof. 
Siiess  and  the  new  school  of  German  geologists.  But  the  removal 
of  a  difficulty  ia  not  a  proof  of  a  propoaitiou  ;  and  I  do  not  know  that 
there  are  any  facts  to  indicate  that  there  has  been  a  comparatively. 
recent  recession  of  the  oceanic  waters,  beyond  the  continental  bound- 
aries, loan  extent  of  3(JI)0  feet  (vertical).  On  the  contrary,  the 
regular  succession  of  the  Tertiary  deposits  along  the  eastern  and 
southern  borders  of  the  United  States,  completing  the  series  near  the 
extremity  of  the  Floridiuu  jteninsula,  and  the  regular  gradation  of 

the  animal  forms  which  are  contained  in  this  series,  seem  to  me  to 

point  to  an  opposite  conclusion. 

But  even  if  we  admit  all  that  the  advocates  of  river-#rosion  cinim 
for  these  submarine  channels,  I  think  it  still  remains  an  open  ques- 
tion if  all  the  phenomena  are  referable  to  a  single  cause.  Similar- 
ity of  physiographic  feature  is  no  necessary  indication  of  equiva- 
lency in  the  time  of  formation  or  equivalency  in  method.  The 
dee])  cut  of  the  ancient  Mississippi  (or  what  is  referred  to  as  such 
by  Spencer  and  Upbam)  occurs  at  about  the  .500  fathom  curve, 
whereas  that  of  the  so-called  Hudson  River  Channel  marks  the 
80-100  fathom  line.  On  the  theory  of  river-erosion  tbe  formalion 
of  the  Mississippi  cut,  if  we  once  admit  subsidence,  need  not  have 
necessitated  an  elevation  of  tbe  land  of  more  than  1200  hundred 
feet — perhaps  not  that  much — as  against  the  2200  required  by  the 
Hudson  Channel.  That  the  Mississippi  cut  was  not  formed  at  or 
about  the  close  of  the  Jurassic  period  is  practically  proven  by  the 
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lands  and  of  the  oMuntain  chain  or  chains  which  traverse  the  lar- 
ger Antilles ;  the  parallel  drawn  by  the  former  between  the  Car- 
ribbean  Basin  and  that  of  tkft  Western  Mediterranean/  apart  from 
other  evidence,  leaves  little  doubt  in  my  mind  that  it  partakes  largely 
of  the  structure  of  the  latter — i.  e.,  it  is  a  sunken  area  of  the  earth's 
crust,  which  has  carried  with  it  fragments  of  a  once  continuous  or 
nearly  continuous  system  of  mountain  elevations.     Parts  of  this 
mountain  system  can  still  be  seen  in  the  chain  of  heights  (reaching 
an  elevation  of  9,000  feet,  or  more,)  which  traverses  Porto  Rico, 
the  islands  of  Hayti,  Jamaica  and  southeastern  Cuba,  pointing  to 
continuations  in  Honduras  and  Guatemala.     The  similarity  of  the 
rock-formations  in  these  different  islands  (with  those  of  St.  Barthol- 
omew, Antigua,  etc.)  points  to  a  community  of  origin,  if  not  neces- 
sarily to  continuity,  but  we  have,  it  appears  to  me,  abundant  evi- 
dence of  continuity — extending  as  far  as  Florida  on  one  side  and  to 
Central  America  and  South  America  on  theother — in  the  relationship 
of  the  existing  moUuscan  fauna  of  these  islands,  as  has  been  shown 
by  Bland,'  and  in  that  of  the  extinct  mammalian  faunas,  for  the 
elaboration  of  which  we  are  indebted  to  the  labors  of  DeCastro, 
Cope,  Pomel  and  Leidy.'    The  conformation  of  the  sea-bottom,  as 
the  soundings  of  the  *^  Blake"  have  made  known  to  us,  also  indicates 
this  connection.      It  is  probable  that  the  disruption  or  subsidence, 
or  series  of  subsidences,  which  resulted  in  the  existing  condition  of 
region  did  not  set  in  until  the  close  of  the  Miocene  or  beginning  of 
the  Pliocene  period — perhaps  not  until  still  later — as  the  distribu- 
tion  ot  the  extinct  mammalian  fauna   shows.      What   the   area 
of  this  subsidence  may  have  been  it  is   not   easy   to   determine, 
but  it  with  little  doubt  included  the  whole  of  the  region  of  the  Ba- 
hamas, and  probably  much  more  to  the  north.     From  considera- 
tions other  than  those  that  have  been  stated,  Alexander  Agassiz 
has  arrived  at  the  conclusion  of  a  vast  change  of  level  in  the  sub- 
continental plateau  lying  east  of  the  southeastern  coast-line  of  the 
United  States,  for  he  inclines  to  the  belief  that  this  coast-line,  opposite 
to  what  is  known  as  the  Blake  Plateau,  at  one  time  extended  seaward 
approximately  to  what  is  now  the  position  of  the  500-fathom  line. 


1  op,  M,  1, 9  708. 

*  Annals  Lyceum  Nat.  Hist.  New  York,  VII,  pp.  335-61 ;  X,  pp.  311-24. 

'  DeCastro,  loc.  cit.\  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.,  1868,  p.  313; 
Smithsonian  Contributions,  1883  (1878)  ;  Leidy,  **  Mammalian  Fauna  of  Dakota 
and  Nebraska,"  1869. 
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To  quote  the  language  of  this  distinguished  investigator :  *'  In  other 
words,  the  old  continental  line,  extended  at  least  two  hundred  and 
fifty  to  three  hundred  miles  farther  to  the  eastward,  forming  a  huge 
plateau,  the  hundred-fathom  line  of  which  was  found  where  the 
six-hundred-fathom  line  now  runs,  and  stretched  as  far  south  as  to 
include  the  Bahamas  and  Cuha  in  this  great  submarine  plateau/'* 
It  is  true  that  Agassiz  recognizes  in  the  lowering  of  the  Blake  Pla- 
teau— which  he  considei-s  to  be  a  special  formation  organically  built 
up  from  the  deep,  and  added  to  "  the  outer  edge  of  the  former  con- 
tinental plateau"' — no  evidence  of  subsidence,  but  merely  the  wear- 
ing action  or  scour  of  the  Gulf  Stream,  whose  operations  began  at 
about  the  close  of  the  Cretaceous  period.  But  I  can  see  no  facts 
which  support  this  double  conclusion  ;  on  the  contrary  there  are 
many — some  of  which  have  already  been  stated,  and  others  which 
can  be  drawn  from  the  physiography  of  the  region  lying  to  the  south 
and  southeast — which  distinctly  oppose  it.'  The  character  of  the 
Cretaceous  deposits  pretty  clearly  indicates  that  at  the  time  of  their 
formation  they  were  bounded  by  a  deep  sea,  and  that  the  Blake 
Plateau  could  not  have  been  built  up  until  a  time  much  later.  The 
fact  that  off  the  coasts  of  North  and  South  Carolina  "  small  rocky 
banks  slightly  raised  above  the  general  level  of  the  sea-bottom"  oc- 
cur which  seemingly  represent  "  the  continuation  of  the  Tertiary 
beds  found  inland  along  the  adjoining  shores,"  and  that  the  Gulf 
Stream  for  much  of  its  course  in  this  region  sweeps  over  a  bottom 
of  "  hard  limestone"*  also  argues  in  favor  of  a  late  subsidence. 
Suess  with  more  justice,  it  seems  to  me,  argues  that  the  Uase  of 

1  "Three  Cruises  of  the  Blake,"  I,  p.  136. 

2  Lo€.  cit, 

^  I  am  not  absolutely  certain  as  regards  Agassiz's  explanation  of  Gulf 
Stream  wear.  While  on  pp.  137  and  138  the  course  of  the  stream  is  very  definitely 
traced,  from  the  close  of  the  Cretaceous  period,  in  a  northeasterly  direction  across 
what  is  now  the  peninsula  of  Florida  (or  through  the  Straits  of  Florida)  and  the 
Blake  Plateau,  we  find  on  page  113  that  a  similar  stream,  at  about  the  same  time 
(or  even  later?),  may  have  swept  **  round  the  north  end  of  the  Bahamas  across 
Florida,  which  did  not  then  exist,  across  the  Gulf  of  Mexico,  and  into  the  Pacific 
over  the  Isthmus  of  Tehuantepec." 

*  A.  Agassiz.     Op.  cit.  p.  277.  ' 
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le  Bahamas  is  a  Miocene  rock/  and  for  anything  we  now  know  to 
i  the  contrary,  the  reef-structures  may  be  imposed  upon  a  Pliocene 
Tmation. 

While  perhaps  we  have  no  positive  knowledge  in  the  premises,  I 
link  it  more  than  probable,  following  Suess,'  thattheGulf  of  Mex- 
o  represents  a  subsiding  basin  similar  to  the  Caribbean  Sea,  and 
?re  again  a  parallel  can  be  established  with  the  eastern  basin  of  the 
[editerranean.  The  close  approximation  of  the  500,  1000  and 
>00  fathom  lines  off  the  western  borders  of  the  Florida  and  Yuca- 
.n  plateaus  seemingly  points  to  such  subsidence,  and  it  suggests,  as, 
ideed,  Suess  has  already  intimated,  that  the  breakage  actually  took 
lace  through  the  Florida-Yucatan  Plateau.  That  the  Mexican 
aters.  already  existed  as  far  back  as  the  Cretaceous  period  is  abund- 
3tly  proved  by  the  Cretaceous  deposits  which  extend  throughout 
le  Gulf  area,  but  it  would  seem  that  the  great  depth  which  the 
:&sin  now  has  was  acquired  at  a  comparatively  recent  geological 
3riod,  much  of  it  probably  at  a  time  when  many  of  the  larger  Mam- 

jilia  which  now  inhabit  the  land-surface  had  alreadv  been  intro- 
jced,  and  long  after  the  Mississippi  discharged  near  to  (or  in  ad- 
■.nee'  of)  its  present  mouth.  Perhaps  the  absence  over  the  greater 
■.  rt  of  the  Gulf  area  of  the  newer  Tertiary  deposits  which  occur 
»ewhere  along  the  southern  United  States  may  be  explained  on  the 
sumption  of  disapi)earance  through  subsidence  ;  at  any  rate,  their 
^n-existence  is  a  suggestive  fact. 

'H'o  what  extent  the  assumed  subsidence  of  the  Gulf  basin  may 
.  ^'e  been  connected  with  volcanic  phenomena,  or  have  been  in- 
:  ^3ed  through  sedimental  accumulation,  as  Prof.  Shaler  suggests,* 
■ranot,  with  our  present  knowledge,  be  determined  ;  probably  both 
:"<je8  have  acted  toward  a  common  result. 

^Ilust  as  we  look  upon  the  Gulf  and  Caribbean  basins  as  subsided 
^as,  30  may  we  regard  the  Yucatan  and  Florida  Passages,  and  to 

*  Antlitz  der  Erde,  II,  p.  161.  On  the  island  of  Antigua  the  rock  containing 
''^itoides  dips  beneath  the  sea.  Since  the  above  was  written,  it  has  been  shown 
■■^  the  Oligocene  deposits  (containing  Orbiioides)  of  southeastern  Florida  extend 
*^^n  to  a  depth  of  at  least  1200  feet ;  the  data  were  obtained  from  a  boring  made 
^— ake  Worth,  east  of  Lake  Okeechobee  (Darton,  in  Am.  Joum.  Science,  Feb. 

2  Antlitz  der  Erde,  I,  p.  385 ;  II,  p.  169. 

'  The  position  of  the  supposed  ancient  channel. 

*  The  Topography  of  Florida,  Bull.  Mus.  Comp.  Zoology,  XVI. 
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approximatelj  the  same  period  of  time  can  we  assign  their  forma- 
tion. That  actual  movements  have  taken  place  in  the  region  under 
coDBideradon  at  a  quite  recent  period  is  proved  by  the  uplift  of  the 
Yucatan  mountains,'  which,  as  has  already  been  stated,  belong  with 
little  doubt  to  the  Pliocene  period. 

'  Prof.  Shaler  has  suggnled  thit  possibly  the  Florida  p1*le>n  hts  been  in 
part  squeezed  up  through  the  downfall  oi  the  Gulf  basin.  With  a  subsiding  ur» 
on  either  side  of  it  (repeated  again  in  the  case  of  the  yuCBtan  plateau)  this  does 
not  appeal  improbable,  and  perhaps  ihe  gentle  Biial  fold  of  ihe  jieninsnla  is  evi- 
dence of  (his  compression al  uplifi. 


1891.] 
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March  3. 
Dr.  Geo.  H.  Horn  in  the  chair. 
TwoDty-two  persons  present. 

March  10. 
The  President,  Dr.  Leidy,  in  the  chair. 
Twenty-six  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication  : — 
Fossil  Faunas  of  Central  Iowa.    By  Charles  R.  Keyea. 
Notice  of  some  Entozoa.    By  Joseph  Leidy,  M.  D. 

On  the  Young  of  Baeuliteit  eomprestua  Say. — Mr.  Amos  P.  Brown 
described  the  young  of  Baculitet  compressus  Say,  recently  discovered 
by  him  in  some  cretaceous  marl  from  the  vicinity  of  Deadwood, 
South  Dakota.  AsBocialed  with  them  in  the  same  material  were 
several  species  of  BaetUites,  Seapkilee  and  Inoeeramtu.    The  young 


Baculiten  were  of  the  form  shown  in  figures  I  and  2  and  varied  in 
length  from  1  to  3  cm.,  with  a  diameter  of  04  to  2  mm.  (Uher 
larger  fragments  with  the  spiral  end  broken  olT  were  found  from 
I'S  to  6  cm.  in  diameter.  An  uxnminutiou  of  the  form  of  [he  M'pta 
and  suture  lines  showed  the  forms  to  belong  to  the  AmmoQitidae, 
and  by  the  examination  of  an  extensive  series  it  was  j 
determine  the  genus  and  species. 
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Tile  sliell  originates  in  a  epirai  of  two  to  two  and  one-half  turns, 
raugitig  ill  breadth  from  OS  to  1  nini.,  thence  it  exteDds  in  a  straight 
line,  tangent  to  the  spiral,  figure  1,  or  Bometimes  slightly  redexed, 
figure  2,  The  straight  portion  of  the  shell  rapidly  increases  in 
diameter  from  ()-38  to  0-40  mm.  at  the  spiral  to  about  1'6  to  2  mm. 
at  2  cm.  length.  Many  shells  were  covered  by  the  nacreous  shell 
substance,  some  being  preserved  entire,  figure  2,  while  in  others  the 
slieli  had  been  dissiilved  away  leaving  the  suture  lines  exposed  as 
in  figure  1.  On  breaking  away  the  pearly  exterior  of  forms  like 
figure  2  it  was  found  that  the  last  chamber  occupied  about  one-half 
the  length  of  the  shell.  The  shell  of  the  outer  spires  somewhat 
envelops  the  inner  so  that  from  the  outside  view  the  exact  form  of 
the  spiral  cannot  be  meuijured,  it  was  found,  however,  to  closely 
approximate  the  mathematical  curve  known  as  the  hyperbolic 
spiral.  That  the  spiral  origin  of  this  shell  was  not  smaller  than 
that  of  allied  genera  was  demonstrated  by  grinding  cross  sections  of 
the  shell  of  Scaphitet  Conradi  Morton ;  the  first  two  turns  of  its 
s)iiral  being  1  mm.  in  breadth.  The  siphon  in  BaCT//i(e«  is  eccentric 
and  was  found  to  lie  near  the  outer  margin  of  the  spiral,  being 
easily  seen  in  the  fractured  spirals. 

The  species  was  determined  from  an  examination  of  the  form  of 
the  sutures  which  may  be  traced  from  the  simple  form  of  that  of 
fiiTure  1,  through  forms  of  gradually  increasing  complexity  shown 
in  figures  3,  4,  5,  and  6,  the  latter  being  the  typical  suture  of  the 
adult  of  Baculites  eompreesus  Say.  In  figure  5,  an  individual  of 
6  mm.  diameter,  the  suture  of  the  adult  form  is  already  well  out- 
lined, the  specific  distinction,  the  two  deep  sinuses  on  the  right 
hancl,  being  well  marked. 

The  speaker  further  stated  that  he  had  been  unable  in  the  Ht- 
e  (if  the  suliject  to  find  any  reference  to  lliis  spiral  termiti. 
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March  24. 

Dr.  D.  G.  Brinton  in  the  chair. 

Twenty  persons  present. 

The  death  of  S.  S.  Rathvon,  a  member,  was  announced. 

The  following  communication  was  read : — 

fICPORT  OF    CXPCRIMCNT8    NOW    BEING    PURSUED    IN    THE    BACTERIO- 
LOGICAL LABORATORY  OF  THE  ACADEMY. 

BY   SAMUEL  G.  DIXON,  M.  D. 

Experiments  show  that  the  twenty-fifth  and  the  second  growths 
of  the  tubercle   bacillus  will   multiply  with  great  rapidity   when 
planted  on  a  nutrient  medium  made  up  of: — 
Extract  of  Beef 


Aq :  Dist :         .         .         .         . 

700.cc 

Dry  peptone    .... 

.        .        .            ^.g 

Agar-agar        .... 

.         .         .           15.g 

Chlor.  Soda      .... 

.        .        .            5.g 

Dist.  Water  (added.) 

300.cc 

Glycerine         .... 

100.00 

The  turbidity  is  removed  by  the  slow  mixing  of  the  whites  of  two 
hens  eggs. 

If  four  distinct  needle  tracks  are  made  with  these  bacilli  length- 
"wise  in  a  half-inch  tube  containing  this  medium,  the  entire  surface 
will  be  covered  with  a  thin  layer  of  tuberculous  growth  within  five 
weeks.  The  bacilli  from  the  twenty-fifth  culture  present  a  variety 
of  forms,  some  club-shaped,  others  branched,  while  many  would 
appear  to  grow  to  a  great  length,  certainly  measuring  in  some  in- 
stances three  times  that  of  the  average  tubercle  bacillus  described 
by  the  authorities  on  this  organism. 

To  obtain  the  toxic  substance  of  bacilli,  they  may  be  floated  in  a 
liquid  medium.  By  this  method  we  can  filter  out  the  toxic  sub- 
stance without  submitting  the  medium  to  heat.  With  some  of  the 
toxic  agents  generated  by  aerobic  micro-organisms,  this  method  will 
prove  of  vital  importance,  as  heat  destroys  many  of  the  ptomaines. 

The  tuberculous  poison  is  most  readiJy  and  cheaply  obtained 
from  tuberculous  lungs  of  cows  and  the  viscera  of  other  animals. 
Before  giving  a  resume  of  the  simple  method  of  obtaining  the  toxic 
agent  from  the  lungs,  I  wish  to  thank  Dr.  Francis  Bridge,  State 
Veterinary  Inspector,  for  his  kindness  in  furnishing  the  Laboratory 
with  tuberculous  material.     It  is  owing  to  his  courteous  attention 
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that  I  have  never  wanted  for  tubercutouB  lungs  of  cows  since  1889. 
He  has  supplied  the  numerous  demands  at  the  ehortest  possible  notice^ 
and  haa  insisted  upon  contributing  his  time  and  trouble  for  the 
benefit  of  science. 

The  tuberculous  mass  is  first  placed  in  a  mortar  and  then  finely 
chopped  up  with  a  piur  of  shears.  Then  it  is  thoroughly  mashed 
with  a  pesUe,  and  treated  with  water,  or  better  still  with  water  and 
glycerine,  for  twelve  hours  at  a  low  temperature.  It  has  been  my 
habit,  however,  to  expose  it  to  a  temperature  of  40°  C  for  twelve 
hours  longer ;  after  which  the  Bubstance  is  poured  into  a  Chamber- 
lain-Pasteur filtering  tube,  wbicb  it  is  permitted  to  slowly  paea 
through  without  pressure. 

Its  effect  on  tuberculous  animals  would  seem  to  be  about  as  repre- 
sented by  the  following  reaction : — 

Tuberculous  Cow.  Before  inoculation  temperature  101°  F.  3  cc 
of  filtrate  was  subcutaneously  injected  at  10  a.  m.  At  5  p.  m. 
temperature  was  102°  ;  at  10  p.  m.  103" ;  at  12  p.  m.  103!« ;  at  1* 
a.  m.  1011°. 

Guinea  Pigs.'  No.  3-A.  At  11  a.  m.  the  temperature  was  101i°  ; 
at  1  p.  m.  101° ;  at  3  p.  m.  101°.  At  2.20  p.  m.  1-20  cc  of  tubercu- 
lous agent  from  lung  was  subcutaneously  injected.  At  5.45  the 
temperature  was  lOlJ";  at  7  p.  m.  102°;  at  11  p.m.  10U° ;  at 
1.30  a.  m.  101*°  ;  at  8  a.  m.  101  i°  ;  at  12.30  p.  m.  100*° ;  at  3- 
p.  m.  10U°. 

"No.  4.A.     Atlla-m-lOU";  at  1  p.  m.  101!°;  at  3  p.  m.  101!°  ; 
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results  certainly  show  that  the  animal  organism  can  be  cultivated 
to  resist  inoculations  of  the  tubercle  bacillus  to  a  greater  or  less 
degree,  as  is  shown  by  a  copy  of  the  record  book  in  a  few  of  the 
cases  under  treatment. 

Rabbit  D-IOO.  Jan.  10th,  1891.  Inoculated  with  a  mass  of 
twenty-fifth  artificial  cultivation  of  bovine  tubercle  bacillus. 

Feb.  IQth,  1891.  Inoculated  again  from  the  same  tube  as  in 
January. 

Feb.  28th,  1891.  Inoculated  with  a  mass  of  second  artificial  cul- 
tivation of  bovine  tubercle  bacilli. 

At  this  time  the  animal  presents  a  healthy  appearance  and  the 
points  of  inoculation  have  healed  up. 

Rabbit  D-101.    Showed  the  same  result  as  rabbit  D-lOO 

Without  going  into  further  detail,  I  will  simply  state  that  a  num- 
ber of  guinea  pigs  have  given  like  results;  whereas  the  animals  in- 
oculated with  a  mass  of  the  second  cultivation  of  bovine  tubercle 
bacilli,  not  having  been  previously  inoculated  with  the  attenuated 
virus,  sickened  with  tuberculosis  and  in  some  instances  died. 

The  last  experiments  confirm  the  fact  that  the  tubercle  bacillus 
does  lose  its  virulence  to  a  certain  degree  by  cultivating  it  con- 
tinuously on  an  artificial  medium. 

Dog  C-1.  Eight  weeks  old,  weight  IJ  lbs.  Was  inoculated 
with  second  artificial  culture  of  bovine  tubercle  bacillus  and  died 
within  ten  days,  of  toxsemia. 

Dog  C-2.  Same  age  and  weight  as  C-1.  Under  the  same  treat- 
ment, also  sickened  with  tuberculosis. 

Dog  C-3.  Same  age  and  weight  as  C-1 .  Was  at  the  same  time 
inoculated  with  twenty-fifbh  artificial  culture  of  bovine  tubercle 
bacillus.  While  the  others  sickened  with  tuberculosis,  this  one 
shows  no  outward  manifestation  of  the  malady. 

In  one  of  my  recent  communications,  I  referred  to  the  fact  that  I 
had  been  injecting  predigested  fat  plus  antiseptics  into  the  intestinal 
tract  of  animals  suffering  from  tuberculosis  with  some  success  and 
also  that  I  was  subcutaneously  introducing  some  of  the  bile  salts. 
The  results  from  the  bile  salts  have  not  been  at  all  constant ;  while 
the  subcutaneous  injection  of  glycerine  into  the  tuberculous  animals, 
which  I  recently  referred  to  in  a  Medical  Journal  of  this  city,  has 
apparently  given  a  result  which  will  stimulate  work  in  this  direction. 

Two  dogs  eight  weeks  old  had  respectively  a  mass  of  the  second 
cultivation  of  bovine  tubercle  bacilli  subcutaneously  introduced. 
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In  seveci  days  one  was  dead  apparently  from  the  toxic  effect  of  tbe 
product  of  the  bacilli. 

The  day  thatthiadogdied,  theother  preaentedalineof  Hymptonia 
indicating  tosaimia  to  a  very  marked  degree.  The  animal  waa 
hardly  able  to  stand  and  I  had  every  reason  to  believe  it  was  fast 
losing  its  vitality. 

One-half  cc.  of  pure  glycerine,  ivell  diluted,  was  Bubcutaneously 
introduced.  In  a  short  time  the  animal  showed  physical  improve- 
ment and  ill  twelve  hours  it  was  restored  to  apparently  a  good  con- 
dition. It  would  seem  that  the  glycerine  enabled  the  viscera  to 
get  rid  of  the  toxic  agent  that  otherwise  would  have  passed  into  the 
general  circulation. 

March  31. 
Mr.  Charles  Morris  in  the  chair. 
A  paper  entitled  "  On  Paramelaeonite  and  the  associated  Miner- 
als," by  Geo.  A.  Koeiiig  was  presented  for  publication. 

The  deaths  of  Wiatar  Morris,  a  member,  and  P.  W.  Sheafer,  a 
corres|)ondent,  were  announced. 

George  S.  Morris,   Lieut.  R.  E.  Peary,  U.  S.  N.,  William  D. 
Robinson,  M.  D.  and  Edgar  Strayer,  M.  D.  were  elected  members. 
The  following  were  ordered  to  be  printed  : — 
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OH  SOKE  SECEKT  JAPANESE  BRACHIOFODA,  WITH  A  DESCSIFTIOK 

OF  A  SPECIES  BELIEVED  TO  BE  NEW. 

BY   W.    H.   DALL   AND   H.   A.    PILSBRY. 

The  collection  of  Brachiopoda  described  in  the  following  pages 
was  made  by  Mr.  Frederick  Stearns  of  Detroit,  Michigan,  when 
travelling  in  Japan  during  the  years  1889-90.  The  speciVnens  were 
dredged  in  depths  not  exceeding  thirty  fathoms,  at  localities  along 
the  eastern  coast  southward  from  Tokyo  to  Kii  Channel  and  in  the 
Inland  Sea  as  far  south  as  Jojo-sima. 

The  specimens  are  in  the  collections  of  the  Academy  of  Natural 
Sciences  of  Philadelphia  and  of  Mr.  Stearns. 

(ienvLB  TEBEBEATULA  Auct. 
Terebratula  (Davidsoni  var  ?)  Stearnsii,  Dall  and  Pilsbry,  Plate  IV,  figs.  1-3. 

Shell  large,  waxen  white  or  yellowish,  smooth  except  for  lines  of 
growth,  somewhat  wedge-shaped,  laterally  compressed  behind,  wider 
in  front,  valves  moderately  inflated,  larger  or  neural  valve  subtri- 
angular  in  outline,  deep,  the  sides  flattened,  straight,  diverging,  the 
front  margin  evenly  rounded ;  viewed  laterally  the  profile  of  the 
line  (the  haemal  valve  being  downward)  between  the  two  valves 
rises  slightly  to  a  weak  flexure  in  front  of  the  hinge  plate  and  then 
descends  forming  a  long  curve,  rising  to  a  more  marked  flexure  al- 
most an  angle,  where  the  sides  meet  the  front  margin  ;  between  the 
two  anterior  angles  the  anterior  margin  of  the  neural  valve  is  mod- 
erately convex  downward  while  the  haemal  valve,  subangulate  at 
the  corners,  is  correspondingly  excavated  between  them ;  the  mid- 
dle portion  of  the  neural  valve  is  slightly  flattened  as  in  Eudesia 
RaphaeliSy  the  beak  is  prominent,  high  and  inflated,  the  foramen 
large,  circular  and  (in  the  specimen)  much  worn,  the  lower  part  pro- 
jects  curving  downward  to  a  point,  but  does  not  touch  the  haemal 
valve  when  the  shell  is  closed  ;  deltidial  area  narrow,  with  no  mesial 
groove,  bordered  by  a  sharp  angle  and  concavely  excavated.  The 
haemal  or  smaller  valve  is  le&s  flattened  and  shallower  than  the 
other,  the  apex  is  entirely  concealed  under  the  curved  beak  of  the 
opposite  valve  ;  internally  the  cardinal  process  is  rounded,  the  hinge 
short  and  rather  weak,  unsupported  by  any  buttresses ;  there  is  no 
mesial  septum  in  either  valve ;  the  partial  sinuses  are  barely  distin- 
guishable, there  seems  to  have  been  five  in  the  neural  and  four  in 
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hsemal  valve,  narrow,  slender,  estendiDg  Btraight  forward  and  be- 
ginning to  dichotomize  only  near  the  front  margin.  The  loop  re- 
sembles somewhat  that  of  T.  depresm  Lam  ,  and  is  eapecially  nota- 
ble fur  the  hreadtb  of  the  lamina  and  the  keeled  mesial  ridge  of 
the  anterior  transverse  portion  ;  this  part  is  usually  more  rounded- 
over  in   Terebratula.  \ 

Long,  of  neural  valve  48'5  ;  max.  lat.  of  the  same  33'0  ;  max. 
diameter  of  shell  280  mm. 

Habitat,  eastern  coast  of  Japan,  Province  of  Kii. 

This  shell  recalls  some  varieties  of  T.  dep^-esga  Lamarck  from  the 
Greensand  of  Britain.  As  the  specimen  is  unique,  it  was  not  thought 
best  to  separate  the  valves  to  study  the  loop  hut  sufficient  could  be 
seen  from  the  natural  opening  to  determine  that  the  species  belongs 
rather  to  the  T.  vitrea  type  than  to  that  of  T.  sphenoidea.  From 
both  and  from  any  other  species  known,  it  differs  in  the  prominence 
and  narrowness  of  the  mesial  bend  or  fold  in  the  transvetae  anterior 
part  of  the  loop. 

There  is  no  species  known  from  Japan  or  the  Pacific  which  could 
be  identified  with  this  one  unless  it  be  the  Terebratula Davidtoni  A. 
Adams,  wliicli  is  treated  by  Dr.  Davidson  in  his  laat  publication 
(Trans.  Linn.  Soc,  Zoology,  2nd  Ser.  part  1,  p.  9,  PI.  1,  figs.  14-16, 
1880)  under  the  head  of  Liothyria  vitrea  var?  I)aviiUoni  but  which 
can  hardly  be  regarded  as  varietally  connected  with  T.  vitrea. 

T.  Dnvidaoni  is  only  known  from  two  small  specimens  dredged  in 
55  fathoms  at  Satanomosaki,  Japan,  by  A.  Adams^     Dr.  Davideon 
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question  open  until  more  material  shall  be  available.  We  have 
dedicated  the  new  species  to  Mr.  Steams  from  whom  it  was  received. 
With  regard  to  its  relations  to  T,  uva,  it  may  be  observed  that  spec- 
imens of  T,  uva  in  the  National  Museum  from  Guayaquil,  have  an 
•entire  foramen,  as  figured  by  Dr.  Davidson,  as  does  the  original 
type  specimen,  so  that  the  implication  of  A.  Adams  is  not  sustained 
by  the  facts.  But  T,  uva  is  readily  distinguished  from  any  other 
:species  by  the  fact  that  it  is  finely  obsoletely  radiated  all  over,  with 
rather  sparse  radii,  situated  much  as  in  T.  suhquadrata  Jeffreys,  but 
less  sharp  and  wider.  To  a  casual  inspection  the  shell  appears 
smooth,  but  a  careful  examination  reveals  the  sculpture.  T,  Steam- 
Mi  is  destitute  of  such  radii.  The  relative  size  of  the  foramen  in 
Terehratula^  of  course,  is  a  character  of  no  importance.  Its  mar- 
gins are  always  eroded  and  its  size  depends  entirely  on  the  amount 
of  friction  to  which  it  has  been  subjected  during  life.  Specimens  of 
L,  viirea  from  still,  deep  water,  which  were  attached  only  to  very 
«mall  branches  of  decorticated  Gorgon ians,  have  an  extremely  min- 
ute foramen  ;  while  specimens  from  more  agitated  waters,  attached 
to  rock  or  coral  surfaces,  have  quite  a  large  pedicle  and  foramen. 

Genus  TEBEBSATULIHA  Orbigny. 
Terebrstnlina  Crossei  Davidson. 

Terebratuiina  Crossei  Davidson,  Journ.  de  Conchyl.  XXX,  p.  106,  pi.  VII,  fig.  I, 
1882;  Trans.  Linn.  Soc.  2,  Zool.  IV,  p.  33,  pi.  Ill,  figs.  4-t6,  1886. 

Two  specimens  of  this  fine  species  were  included  in  the  series  sent 
t)y  Mr.  Stearns.  They  were  attached  to  a  large  fragment  of  a  sili- 
•cious  sponge.     Habitat,  **  Inland  sea,"  south  of  Province  Kii. 

Genus  TEBEBSATELLA  Orbigny. 

Owing  to  the  peculiar  development  through  which  the  loop  passes 
before  reaching  the  adult  condition  it  is  quite  certain  that  Eudesia 
-(or  Waldheimia  of  most  authors)  belongs  in  the  subfamily  contain- 
ing Terebratella  and  Megerlia  rather  than  that  to  which  Terebra- 
iula  proper  and  Terebratulinay  may  be  referred. 

Terebratella  Gouldii  Dall.    Plate  IV.  figs.  4-5. 

Magasella  Gouldii  Dall,  P.  Z.  S.  1871,  p.  307,  pi.  XXXI,  fig.  lla-c.  Davidson, 
op.  cit.,  p.  96,  pi.  XVII,  figs.  20-22,  1887.     {Magasella  Stage.) 

Shell  waxen  white,  more  or  less  stained  with  extraneous  dark 
brown  or  black  matter,  large,  thin ;  evenly  radiately  sculptured 
-with  uniform  equal  delicate  cost£B  separated  by  very  (  act  but  not 
very  deep  interspaces  of  about  equal  wid     ;  a  to 
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dichotomize  about  the  middle  of  the  shell  and  maintain  a  remark- 
ably uniform  size  over  the  whule  surface  but  do  not  crenulate  the 
adult  niarjrin ;  there  are  about  13  cu^tie  to  a  centimeter  of  width  : 
ralves  wider  behind  the  middle,  hiemal  valve  with  a  ver^  faint  con- 
cave medial  flexure  or  coneavitv  (possibtr  due  to  an  injury  in  youth) 
marked  on  the  anterior  margin  by  an  ohacure  wave  at  each  side  and, 
on  the  neural  or  lai^r  valve,  by  an  analogous  eminence  or  reverse 
flexure;  the  anterior  margin  otherwise  is  rather  evenly  round^  ; 
hiemul  valve  flattish,  in  the  type  specimen  with  some  indentations 
near  the  beak  which  show  that  its  growth  was  cramped  when  young 
by  projections  of  the  (itone  to  which  it  wan  attached  or  some  other 
agency;  beak  of  the  hicnial  valve  not  prominent;  cardinal  proceac 
obscure,  concave  mmlially ;  cardinal  margin  extensive  nearly 
straight  ;  neural  valve  more  convex,  beak  not  verv  prominent,  con- 
ctmsiderably  eroded ;  lateral  areas  flattened,  foramen  incomplete, 
the  gmoves  marking  offihe  jiseudu-deltidia  on  each  side  verj-  obli>|ue 
obscure  and  clo^  to  the  edge  of  the  hiatus ;  interior  with  the  pallial 
sinuses  large,  one  on  each  side  and  arborescent  but  t^ncure  on 
account  uf  the  condition  of  the  specimen  ;  neural  valve  with  afhurt 
obscure  thickened  septal  line  mesially  ;  hvmal  valve  with  a  well- 
elevaied.  subtriangular.  rather  fhorl  septum  to  which  the  lower  jtor- 
tion  of  the  loop  is  attached  on  each  side  by  a  slender  process ;  loop 
very  slender  throughout,  the  transverse  processes  situated  very  near 
the  crura  which  are  rather  strong ;  the  anterior  part  of  the  loop 
reaching  within  a  centimeter  of  the  anterior  margin  before  recurving, 
the  recurved  portion  very  narrow  and  delicate;  the  hinge  is  later- 
ally well  exlendeil  but  feeble.  Max,  lat.  42^t;  long,  of  neurmi  valve 
^I'-O  :  diameter  of . ■'hell  2(H1  mm. 

Habitat.  ea.<iem  coast  of  Jajian,  between  Veddo  atid  Otshima. 
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smallest  stage,  is  generally  the  one  which  falls  into  synonymy. 
Many  of  the  latter  were  named  and  properly  discriminated  before 
the  connection  between  them  was  understood,  though  the  remark- 
able parallel  between  them  was  pointed  out  in  detail  in  these  Pro- 
ceedings in  1873.  One  such  case  was  that  of  two  Magasellce  de- 
scribed by  Mr.  Dall  and  the  late  Dr.  Davidson,  respectively,  in  the 
paper  on  Japanese  brachiopods  published  by  the  latter  in  1871. 
Mr.  Dall  has  since  been  able,  by  the  examination  of  a  graded  series, 
to  trace  the  adult  of  Magaaella  Adamsi  Davidson  to  Eudesia  Grayi 
Davidson.  The  M.  Adamsi  differed  from  the  M,  Gouldii  Dall  in 
its  coarser  radii,  in  having  its  mesial  flexure  in"  the  opposite  direc- 
tion and  by  its  less  transverse  form.  The  long  sought  for  adult  of 
M,  Adamsi  is  at  last  supplied  by  the  present  species,  which  in  spite 
of  the  difference  in  size,  differs  from  the  adult  Eudesia  Grayi  m 
much  the  same  way.  The  character  of  the  sculpture  and  the  direc- 
tion of  the  flexure  being  quite  the  same,  as  well  as  the  transverse 
form,  there  can  be  no  reasonable  doubt  that  the  two  are  thus  gene- 
tically connected.  The  direction  of  the  flexure,  which  at  best  is 
very  feeble  in  the  normal  adult  E,  Grayly  may  change  in  growth 
or  become  asymmetrical,  so  that  the  slight  concavity  is  in  the 
smaller  valve,  but  this  is  not  the  case  in  the  Magasella  stage,  and 
in  fact  is  only  evident  in  the  variety  transversa  Davidson. 

The  transverse  processes  of  the  present  specimen  are  represented 
only  by  small  remnants  attached  to  the  loop  near  the  crura  and  to 
the  short  septum.  Still  the  size  of  the  specimen  is  so  large  tiiat  this 
deficiency  is  probably  to  be  attributed  to  accident  or  injury,  rather 
than  an  indication  that  T,  Gouldii  progresses  to  the  Eudesia  stage 
and  is,  in  its  final  adult  form,  a  Eudesia, 

The  transverse  form  of  the  shell  favors  the  opinion  that  it  does 
not  develop  beyond  the  Terebratella  stage,  the  dimensions  of  the 
specimen  also  point  toward  its  being  adult,  since  no  instance  is 
known  of  a  subordinate  stage  of  any  brachiopod  reaching  more  than 
one  quarter  this  size  before  the  transformation  of  the  loop  becomes 
complete. 

This  fine  and  remarkable  species  is  distinctively  characterized  by 

its  fine  and  uniform  sculpture.      It  most  resembles  T.  crueiita,  of 

New  Zealand,  which  is  bright  red,  a  much  coarser  and  heavier  shell, 

with  a  complete  foramen  and  much  more  prominent  beak.      They 

cannot  be  confounded  by  any  one  who  carefully  inspects  them. 

The  nearest  Japanese  resemblance   is  offered   by  Eudesia   Grayi 
12 
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which  13  even  coarser  than  T.  crueiila  so  that  there  aeeais  no  reason, 
even  in  the  absence  of  the  loop,  why  they  should  not  readily  be 
distinguished. 

The  following  stages  are  now  known  in  Pacific  brachiopods,  an 
asterisk  indicating  the  adult  stage  : — 


M.  Aleiiliea  Dall, 
M.  Adamai  Dav., 
M.  lievu  Dall, 
M.  GonldH  Dall, 
M. 

M.  radiata  Dall, 
M.  Patagonica  GId. 
Jtf. 


TEREBRATEI.I.A. 


=   T.frontalu  Midd* 


:  £.  ffroy»Dav.* 
:  £.  tientua  Sol* 


=  T.  pulviTtata  Gld., 
=  T.  Gouldii  Dall* 
^   T.  Coreanica  Reeve,* 

^=  ?  r.  Iratuwersa  Shy.* 
=  T.  dorsata  Gmel  * 

:^  (Megerlia)  JeffreytiDall  ^  (Laqueui)  Gali- 
fomimu^  Koch. 
Subganue  LAQUEDS  Dall. 
lanbnttalU  (laqnau)  Blanfordi  Dunker. 

Terebratula  Jtlan/ardi^Vt..  Ind.  Molt,  Mar.  Jap.,  p.  251,  pi.  XlV,aga.4-a,  I8SZ. 
Teribraltlla  Blanfordi  DaiidsOD,  o|.,  cil.,  p.  93,  pi.  XV,  flgi.  B-12,  1887, 

Two  specimens  of  this  fine  species  are  included  in  the  lot  sent. 
They  show  that  this  species  instead  of  being  a  typical  Terebraialla 
ia  a  Laqueus  and  the  one  of  all  the  species  of  this  North  Pacific 
group  which  shows  the  peculiarly  complicated  loop  in  its  finest 
development  and  strength.     These  also  show  that,  in  life,  the  pallial 
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Xndesia  Baphaelis  Dall. 

Waldheimia  Raphaelis  Dall,  Am.  Journ.  Conch.  VI,  p.  3,  pi,  VII,  figs,  a-d,  1870. 
Davidflon,  op.  cit.,  p.  58,  pi.  XI,  figs.  11-13,  1887. 

Japanese  coast  near  Yeddo,  Pumpell/.  Sagami  Bay,  100-200 
fathoms,  Doderlein. 

A  single  specimen  somewhat  smaller  and  more  wedge-shaped  than 
the  original  type,  and  with  stronger  folds,  was  included  in  the  lot 
sent. 

This  shows  the  deep  brown  color  to  be  a  constant  character  and 
confirms  the  opinion  of  the  writers  and  the  late  Dr.  Davidson  as  to 
the  validity  of  this  species,  which  had  been  referred  to  E,  septigera 
by  Dr.  Jeffreys. 
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VOTES  OR  SOXl  BECEHT  BKACHIOFODS. 

BY   WH.   H.   DALL. 

TanbtaUtU  traniTanft  Sowerb;.     Plate  IV,  Bgn.  S,  9. 

T.  transvtria  Sowarb?,  P.  Z.  S.  IS4S,  p.  94.     Dall,  Proc.  Acad,  Nat.  Sci.  PhJIa., 
1873.  p.  185.     Davidaon,  Linn.  Soo.  Tram,  iv,  p.  TS,  1887  (partly). 
T.  cjurina  (iouM,  Proc.  Boet.  Soo.  Nat.  Hi-t.  HI.  p.  347.  1850. 

Habitat,  the  OregoDJan  province,  includiDg  the  southern  part  of 
Alaska  and  thence  southward  to  SaD  Pedro,  California,  low  water 
to  100  fathoms. 

I  include  this  speciea  because  it  is  to  some  extent  mixed  up  with 


Eudesia  (or  Waldheimia)  Qrayi  is  a  well  characterized  Japanese 
species  somewhat  resembling  the  rounder  sculptured  forms  of  T. 
transverm  but  with  a  diflei«nt  loop  and  hardly  any  mesial  flexure. 
It  had  been  erroneously  reported  from  Catalina  Island,  California 
and  an  examination  of  the  specimens  so  named  showed  that  they 
belong  to  the  genus  Terebraiella  and  I  named  them  accordingly 
Terebraldla  ocddentalit.  The  Californian  shell  is  quite  rare  and, 
fifteen  years  afterwards,  having  found  that  T.  transverta  ia  occasion- 
ally marked  with  crimson,  I  began  to  suspect  that  my  oceidentalia 
was  merely  a  brighter  colored,  more  sharply  sculptured  southern 
race  of  tratisvertia.      The  types  of  occidentalis  being  inaccessible,  I 
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original  name,  since  it  has  been  so  applied  by  Davidson  (op.  cit.  pi. 
16)  ;  while  the  other  is  still  more  transverse,  strongly  sculptured,  and 
for  which  Davidson  has  retained  Gould's  name  of  caurina.  The 
latter  form  is  more  commonly  found  near  shore  and  even  just  below 
low  water  of  extreme  spring  tides.  In  deep,  quieter  water  it  grows 
to  a  much  larger  size  and  is  smoother ;  in  one  collected  by  Prof.  O. 
B.  Johnson  of  Seattle,  State  of  Washington,  in  the  deep  water  off  Port 
Orchard,  Puget  Sound,  the  neural  valve  measures  50  mm.  high  and 
58  mm.  wide,  while  the  two  closed  valves  have  a  diameter  of  31*0 
mm.  This  places  the  species  among  the  largest  living  brachiopods 
and  certainly  the  largest  living  Terebratella  as  far  as  known.  In 
specimens  from  "south  of  San  Francisco  the  livid  pink  of  the  north- 
ern form  is  frequently  replaced  by  a  vivid  crimson. 

Terebratella  oceidentalis  Dall.    Plate  IV,  figs.  6,  7. 

Terebratdla  oceidentalis  Dall,  Proc.  Cal.  Acad.  Sci.,  IV,  p.  182,  pi.  1,  fig.  7,  1871. 
Proc.  Acad.  Nat,  Sci.  Phil.,  1873,  p.  184. 

Terebratella  transversa  Davidson,  in  part,  not  of  Sowerby. 

Monterey  and  Santa  Barbara  Islands,  California,  Dall,  Cooper, 
etc. 

A  fine  specimen  dredged  off  San  Clemente  Island,  California,  by 
the  U.  S.  Fish  Commission  Steamer  Albatross,  shows  that  this  spe- 
cies is  distinguished  from  T.  transversa  Sowerby  and  all  others  by 
the  fact  that  its  strong  mesial  fold  is  convex  in  the  smaller  or  hse- 
mal  valve  instead  of  concave ;  in  the  smaller  number  and  more 
angular  character  of  its  radiating  ribs ;  and  from  northern  T,  trans- 
versa in  being  pure  white,  painted  with  crimson,  instead  of  gray  or 
orange  ferruginous;  though  in  the  matter  of  color  the  southern 
specimens  of  transversa  are  like  oceidentalis, 

Xndesia  (venosa  Sol.  var.  1)  lentioularis  Deshayes. 

Waldheimia  lenticularis  (Desh.,  1839),  Davidson,  op.  cit.  p.  52,  pi.  IX,  figs.  2-13, 
1886. 

Ttrebratula  pulvinata  Gould,  Proc.  Bost.  Soc.  Nat.  Hist.,  Ill,  p.  347,  1850. 

Terebratella  puhjinat a  Carpenter,  Dall,  et,  al ,  Davidson,  op.  cit.  p.  90,  pi.  XVI, 
fig.  15,  1887. 

Habitat,  New  Zealand,  Hutton,  Dr.  Kershner,  U.  S.  N. ;  Pata- 
gonia, U.  S.  Expedition  under  Wilkes,  also  U.  S.  Fish  Commission 
4Steamer  Albatross,  at  Stations  2778  and  2779  in  Magellan  Strait  at 
a  depth  of  60-80  fathoms.  Not  "  Puget  Sound "  as  originally 
stated  by  Grould,  from  erroneous  labels  of  the  Wilkes  Expedition. 

E,  lenticularis  is  not  well  distinguished  from  varieties  of  E.  venosa 
«nd  is,  probably,  in  its  typical  form  a  local  race,  representing  for 
New  2^1and  the  Patagonian  venosa.    Strictly  intermediate  speci- 
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mens  are  in  the  U.  S.  National  Museum  from  the  Straits  of  Magel- 
lan. I  showed  a  good  maiiy  yeara  ago  that  the  Puget  Sound  local- 
ity was  an  error  and  that  Gould's  apecimen  almost  certainly  conae 
from  Orange  Harbor,  Patagonia.  The  figures  given  by  Davidson 
from  New  Zealand  specimens  of  the  stages  through  which  Euderia 
lentimilarU  passes,  before  assuming  its  normal  adult  loop,  show  con- 
clusively that  Gould's  Terebratula  pulvinata  is  the  Terebraletla  stage 
of  the  adolescent  Eiideeia  lentieularis  or  the  E.  veaota  from  which 
the  former  is  doubtfully  distinct. 

Dr.  DavtdaoD  has  suggested  that  it  might  be  a  smooth  Terebra- 
tella  doraata  (op.  cit.  p.  91)  but  his  first  supposition  that  it  was  an 
immature  Eudeaia.venosa  was  much  nearer  the  mark.  It  has  noth- 
ing of  the  aspect  or  texture  of  T.  doriata,  and,  had  the  specimena 
actually  been  examined  by  him,  I  think  he  would  never  have  en- 
tertained that  idea.  A  second  specimen  agreeing  with  Gould's  type 
was  found  attached  to  an  E.  venoia  collected  at  Orange  Harbor. 

tienus  KEOESLIA  King. 
ICageTlU  maaitmoiB  Scocuhi, 

Ttrebratula  motutruBsa  Sciucbi,  OMerr.  Zool.  2,  p.  B,  1833. 

Morrisia  gigantta  Deefaajei,  Moll.  lele  Bourbon,  p.  37,  pi.  32,  fig«.  V-IO,  ISK.t. 

Megcrlia  iruntata  Linn^,  tbf.  menstruesa  DavideoD,  op.  oit.p.  I  OB,  pi.  XIX.  Hga. 
2 1-2 2a,  I88T. 

Migertia  disparilh  Dull  (name  unlv)  U.  8.  Nftl.  Miw.  Bull.  So.  37,  p.  28,  So.  S, 
188B, 

Habitat,  Mediterranean,  15-229  fms.  also  the  Atlantic  in  deep 
wat«r;  Isle  of  Bourbon,  near  Mauritius,  Maillard  ;   Barbados,  on 
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specimen,  and  that  from  Barbados  is  beyond  dispute.  Consequently 
we  have  (if  we  persist  in  regarding  M,  monatruosa  as  a  monstrous 
form  of  M.  truncdta)  the  anomaly  of  a  monstrous  variety  of  a  brachio- 
pod  being  found  in  widely  separated  parts  of  the  world  unaccom- 
panied by  the  normal  form. 

This  I  do  not  believe.  For  some  time  I  have  regarded  the  M, 
monstruosa  as  probably  a  distinct  species.  Dr.  Davidson  also  had 
strong  suspicions  of  its  distinctness ;  refused  to  consider  it  as  a  mere 
monstrosity,  but,  with  characteristic  caution,  placed  it  in  his  last 
work  as  a  "  variety  "  of  if.  truncata.  1  regard  the  discovery  of  this 
MegerUa  in  the  West  Indies  as  conclusive  evidence  of  its  specific 
independence  of  3f.  truncata  beside  being  an  interesting  addition  to 
the  fauna  of  the  Americas. 

Explanation  of  Plate  IV. 

1.  Terebraiula  Steamaii  Dall  and  Pilsbry ;  48*5. 

2.  Terebraiula  Steamsii,  front  view ;  33*0. 

3.  Terebrafula  Steamsii,  side  view ;  48*5. 

4.  Terebratella  Oouldii  Dall ;  420. 

6.  Terebratella  Oouldii,  side  view ;  37*0. 

6.  Terebratella  ocddentalia  Dall,  view  of  rather  aged  specimen  ;  31*0. 

7.  Terebratella  ocddentaliSj  same  specimen  from  in  front;  31*0. 

8.  Terebratella  transversa  Sowerby,  young  specimen  of  same  size  as 

the  preceding  for  comparison  of  sculpture  and  flexure  ;  36*5. 

9.  The  same,  front  view ;  36*5. 

The  numerals  indicate  the  actual  length  in  millimeters  of  the 
longest  diameter  of  the  figure  referred  to,  measured  on  the  speci- 
men figured  when  placed  in  the  position  represented. 
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or  vxBA  caaz,  the  west  coast  of  flokida  aed 

THE  BEBHVDA  ISIAEDI. 


Tlie  C'rutUiccu  treated  of  in  thia  puper  were  collected  for  the 
greater  |>art  ou  the  nnrthern  coast  of  Yucatan  and  Id  the  harbor  of 
Veni  Crut,  during  the  early  niunths  of  1890  by  the  Expedition  in 
chiirge  uf  Professor  Augeln  Heilprin,  seal  by  the  Academy  of  Nml- 
ural  i^cienceij  of  I'hiludelpliiti  tn  investigate  the  Natural  History  of 
Yiiculanand  Mexico.  The  writer,  who  was  a  member  of  the  Hx{ttdi- 
tioti,  is  indebted  to  Professor  Heilprin  for  the  opportunity  of  work- 
in'^  up  this  }>ortioi]  uf  the  collection. 

The  pafter  also  includes  a  li^t  of  the  Crustacea  <.-ollecl«d  upon  the 
west  1-00.41  of  Florida  in  the  spring  of  1886  by  Profenor  Heilprio 
and  Mr.  Joseph  Willcoi  under  the  auspices  of  the  Wagner  Free 
Institute  of  Science  of  Philadelphia,'  and  the  description  of  a  new 
Imijioil.  ['olle<-te<l  by  the  .\cudeniy'e  Ex;>editioD  to  the  Bermuda 
UUikU  in  18SH. 

!  I  i-i  remarkable  that  the  shorcri  of  Yucatan  and  Mexico,  portiona 
of  the  American  Continent  among  the  first  to  be  discovered  bj 
Kuroiwnns,  should  be  among  the  Ibi'I  to  have  their  zoology  investi- 
giilci).  Nothing  whatever,  with  one  or  two  isolated  exceptions, 
ho^  iMt-ti  known  hitherto  of  the  fauna  of  the  shores  of  Yucatan,  and 
very  liitle  of  that  of  tlie  eastern  CMOst  of  Mexico. 

Thv  material  collected  by  the  Ex|)cdition  has  added  considerably 
(o  iht'  knowledge  of  thi."  region.  The  carcinulogical  results  may  be 
rixed  &•  follows. 
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In  reference  to  the  character  of  the  coasts  upon  which  the  speci- 
mens were  collected  in  Yucatan  and  Mexico,  the  following  para- 
graphs are  quoted  from  the  author's  report  upon  the  Echinoderms 
collected  by  the  Expedition.^ 

"  The  northern  coast  of  Yucatan  possesses  a  sandy  beach  largely 
made  up  of  shell  fragments.  The  water,  off  the  coast,  is  very  shal- 
low, the  10  fathom  line  being  20  miles  from  the  shore,  and  the  100 
fathom  line  about  150  miles.  Three  miles  off  the  shore,  in  the  neigh- 
borhood of  Progreso,  the  bottom  is  of  a  sandy  character,  although  a 
few  small  corals  were  brought  up  in  the  dredge.  Along  the  shore  to 
the  westward  of  Progreso  is  a  small  Serpuloid  reef.  Large  quantities 
of  sea- weed  and  sponges  are  thrown  upon  the  beach  and  lie  de- 
composing in  the  sun.  These  and  numerous  wat^r-worn  specimens 
of  Orhicella  annularis  and  a  large  Escharine  species  of  Bryozoan, 
with  some  specimens  of  Xvphogorgia  anceps,  indicate  the  exist- 
ence of  a  region  rich  in  animal  and  vegetable  life  not  very  far  from 
the  shore." 

The  harbor  of  Vera  Cruz  is  an  area  of  luxuriant  coral  growth, 
madrepores  and  brain  corals  being  especially  abundant. 

The  snecimens  from  the  west  coast  of  Florida  were  collected  in  the 
^shallow  waters  of  that  region  from  Cedar  Keys  to  the  Caloosahat- 
chie  River.  The  shore  line  consists  of  sandy  or  shelly  beaches  and 
mud  flats.  The  10  and  100  fathom  lines  are  about  the  same  dis- 
tance from  the  coast  as  in  the  case  of  northern  Yucatan. 

While  engaged  in  working  upon  the  Brachyura  discussed  in  the 
following  pages,  the  author  came  to  the  conclusion  that  it  would  be 
advantageous  to  carcinologists  to  have  a  special  term  for  the  four  pos- 
terior pairs  of  appendages  of  crabs,  now  known  as  the  "  ambulatory 
legs."  The  term  cruripedy'  a  word  of  similar  construction  to  chelir 
pedy  has  therefore  been  introduced.  It  was  found  that  confusion 
often  arose  in  the  use  of  the  term  legs,  it  being  used  indiscrim- 
inately either  for  the  four  posterior  pairs  of  apj^endages  alone, 
or  for  all  ^y^  pairs.  The  term  "  ambulatory  leg"  used  by 
Mr.  Miers  and  others  is  cumbersome,  and  may  be  well  replaced 
by  cruriped.  In  the  following  pages,  therefore,  the  term  chelipeds 
is  used  for  the  anterior  pair  of  appendages  of  Brachyura,  cruripeds 
for  the  four  posterior  pairs  of  appendages  and  legs  when  speaking 
of  all  five  pairs. 


1  Proc.  Acad.  Nat.  Sci.  Phila.,  1890,  pp.  317,  318. 
*  Crur    \cgyped    fool. 


J.: 
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The  species  enumerated  and  deecribed  below  are  arranged  under 
the  localities  in  which  they  were  collected.  The  gystematic  portion 
of  the  paper  is  followed  by  Bome  considerations  in  regard  to  their 
geographical  distribution  and  a  chronological  list  of  the  general 
literature  of  the  higher  Crustacea  of  the  West  lodian  region  which 
it  is  believed  will  be  of  use  to  future  students  of  theae  shores. 

TUOATAN. 

DECAPODA. 
Parioen  trlipinoitt. 

Pisa  Itispinosa.  Latreille,  Encyclop4<lie  l.  i,  p.  142. 

Pericrrn  Irisfiuosa,  A.  Milne-Edwardi.  Crusl.  Mis.  Sci.  Mex.  p.  .52,  pi.  IS,  fig.  2. 

A  single  specimen,  dredged  in  shallow  water  off  Vrogtesa.  The 
postero-lateral  spines  are  much  broader  than  in  Guerin's'  figure  of 
this  species.  The  specimen  closely  resembles  the  figure  given  by 
A.  Milue-£d  wards.  Specimens  in  the  collection  of  this  Academy 
from  Cuba  and  the  Tortugas  closely  resemble  the  apecimen  collected. 
The  living  crab  was  of  a  bright  scarlet  color. 
KiOTophryi  bicomntni. 

Fiia  liiccmutu],  Latreille,  Eacycloptdie.  (.  x,  p.  141. 

JUicrophys  iii-arnuOti ,  A.  Milne-Edwards,  Crust.  Miss.  Sci.  Mex.  p.  61,  pi-  xiv, 
fies.  -2-4. 

A  young  individual,  dredged  in  20  ft.  of  water  off  Progreso. 
LibiDis  dnbia. 

Milne- Edwarils.  Hisl.  nal.  Crust.  Vol.  1,  p.  800,  pi.  xiv  Hi.,  fig.  2. 
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Eueratopsis  erasBimanus. 

Dana,  U.  S.  Explor.  Exped.  Vol   XIII,  Crust,  p.  311,  pi.  19,  fig.  2a.d. 
S.  I.  Smith  Trans.  Conn.  Acad.  Vol.  II,  p.  35. 

A  female  of  this  interesting  species  was  obtained  at  the  Port  of 
Silam.  Professor  Dana  described  the  species  from  a  specimen  ob- 
tained by  the  Wilkes  Exploring  Expedition,  probably  at  Rio  Jan- 
eiro. It  has  not  since  been  recorded  from  any  locality  and  its  re- 
discovery upon  the  coast  of  Yucatan  is  of  much  interest.  A  broad 
distribution  is  thus  indicated. 

Ooypoda  arenaria. 

Ocypode  arenattus  Say,  Journ.  Acad.  Nat.  Sci.  Phila.  (1),  Vol.  I,  p.  69. 
Orypoda  rhombea  Dana,  U.  S.  Explor.  Exped.  Crust,  p.  322,  pi.  XIX,  fig.  8. 

A  dried  4specimen  collected  upon  the  beach  at  Progreso. 

Gelaiimas  speeioBUS,  n.  sp.     Pi.  V,  figs.  6  and  7. 

Four  fiddler-crabs  were  collected  at  the  Port  of  Silam    which 
apparently  represent  an  undescribed  species. 

They  consist  of  three  males  and  one  female,  and  agree  well  in 
their  character. 

The  species  may  be  described  as  follows. 

Rostrum  broad  between  the  orbits.  Male  abdomen  seven-jointed. 
Carapace  smooth,  moderately  elevated  ;  posterior  edge,  between  the 
posterior  pair  of  cruripeds,  three-fifths  of  the  length  of  the  anterior 
edge ;  antero-posterior  diameter  about  two-thirds  of  the  length  of 
the  anterior  edge.  Margin  of  the  meros  of  the  larger  cheliped 
minutely  denticulate,  inner  fiat  surface  smooth,  outer  convex  surface 
with  scattered  transverse  rows  of  minute  tubercles.  Carpus,  inner 
surface  smooth,  outer  surface  minutely  tubercled.  Manus  long 
and  slender.  In  a  specimen  fifteen  mm.  wide  between  the  antero- 
lateral angels  of  the  carapace,  the  manus  is  thirty-one  mm.  long  to 
the  tip  of  the  dactylus,  and  nine  mm.  wide  across  the  broadest  por- 
tion of  the  palm.  The  length  of  the  palm  is  rather  less  than  two- 
fifths,  and  its  breadth  rather  less  than  three-tenths,  of  the  entire 
length  of  the  hand.  The  fingers  are  long  and  slender,  the  pollex 
is  perfectly  straight,  and  the  dactylus  is  narrow  at  its  base  between 
the  superior  and  prehensile  borders,  rather  longer  than  the  pollex, 
little  arcuate  and  gently  curved  toward  the  tip.  Palm  minutely 
granulated  on  the  outer  surface,  on  the  inner  surface  with  a  row  of 
tubercles  running  upwards  and  backwards  from  the  lower  margin 
to  the  carpal  groove,  and  continued  upwards  and  forwards  from 
the  carpal  groove  towards  the  upper  margin.     Proximal  portion  of 
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the  palm  behind  this  groove  minutely  granulated,  distal  portion 
smooth.  Pollex  and  dactylua  emooth,  with  three  rows  of  minute 
tubercles  upon  their  prehensile  margins,  tubercles  of  the  outer  and 
inner  rows  very  minute  and  closely  approsimated,  those  of  the 
middle  row  slightly  larger,  of  irregular  siz«  and  not  closely  approx- 
imated, the  five  at  the  base  of  the  dactylus  being  most  prominent 
and  increasing  in  size  from  the  base  outwards;  one  or  more  tuber- 
cles nearly  as  prominent  as  these  latter,  in  each  of  the  lingers  near 
their  middle.  The  inner  row  of  the  tubercles  upon  ths  pollex 
continued  upwards  and  slightly  hactcwarda  upon  the  palm  nearly  to 
its  upper  margin.  A  slight  ridge  of  tubercles  in  front  of  it  at  the 
base  of  the  dactylus.  The  ridge  forming  the  upper  border  of  the 
carpal  groove  miuutely  denticulated  and  its  anterior  efid  not  con- 
tinued downwards  and  forwards  upon  the  palm. 

This  form  is  closely  allied  to  Gehsimiu  voealor  as  characterized 
by  Professor  Kingsley.'  It  differs  from  it  principally  in  the  length 
andshapeofthe  largercheliped.  In  QelagimtuspMiosug,ihelaTgeT 
cheliptid  is  about  twice  the  length  of  that  of  Oelasimus  voeator.  The 
fingers  are  longer  and  more  slender,  the  dactylus  is  less  arcuate, 
the  granulation  upon  the  outer  surface  of  the  palm  is  finer  and 
the  ridge  forming  the  upper  border  of  the  carpal  groove  is  not  con- 
tinued forwards  and  downwards  upon  the  palm  but  is  terminated 
by  a  slight  groove  separating  it  from  the  upward  and  forward 
extension  of  the  tubercular  ridge  of  the  lower  portion  of  the  inner 
e  of  the  palm.     The  sides  of  the  carapace  are  also  rounded 
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Pftoliygrapsiis  gracilis. 

De  Saussure,  Mem.  Soc.  Hist.  Nat.  Gendve,  t.  XIV,  p.  443,  pi.  II,  figs.  15  and 
15a,  c. 

A  male  collected  at  the  Port  of  Silam. 

SeMurma  oinerea. 

Grapsus  cinereus^  Bosc.  Hist.  Nat.  Crust,  vol.  I,  p.  258,  pi.  V,  fig.  1  ;  Say, 
Jour.  Acad.  Nat.  Sci.,  Phila.,  (l)  vol.  I,  p.  442;  (non  Grapsus  cinereuSf  op.  cil. 
p.  99.) 

Two  males  and  two  females,  collected  at  the  Port  of  Silam. 

Hippa  emerita. 

Cancer  enuritus^  L.,  Syst.  Nat.,  ed.  12,  p.  1055,  (pars). 

Hippa  enurita^  Miers,  Jour.  Linn  Soc.,  vol.  XIV,  p.  323,  pi.  V,  fig.  9. 

Hifpa  nnaloga^  Stimpson,  Jour.  Bost.  Soc.  Nat.  Hist.,  vol.  VI,  p.  485;  Miers, 
op.  cit..  p  324.  pi.  5,  fig.  10. 

Hippa  talpoidea,  Verrill,  Report  of  U.  S.  Commissioner  of  Fish  and  Fisheries, 
1871  and  1872,  p.  548.  pi.  II,  fig.  5. 

Numerous  specimens  of  this  widely  distributed  species  were 
obtained  at  Progreso  and  the  Port  of  Silam.  It  is  used  by  the 
fishermen  as  bait,  and  large  numbers  are  dug  from  the  sand. 

Specimens  of  Hippa  are  in  the  collection  of  the  Academy  from 
the  eastern  and  western  coasts  of  the  Americas ;  from  California, 
Guatemala,  Panama,  and  Chili,  and  from  Massachusetts,  New  Jer- 
sey, Florida,  Brazil  and  La  Plata.  A  careful  examination  of  the 
abundant  material  leads  me  to  the  conclusion  that  the  forms  on  the 
Pacific  and  Atlantic  sides  of  the  continent  represent  but  a  single 
species.  The  supposed  distinctive  characters  enumerated  by  Stimp- 
son and  Miers,  such  as  the  shape,  width  and  rugosity  of  the  cara- 
pace, the  shape  of  the  frontal  lobes,  of  the  antennal  spines,  of  the 
lobe  of  the  third  joint  of  the  outer  maxillipeds,  and  of  the  last 
abdominal  segment,  do  not  appear  to  be  constant.  Variation  in 
these  characters  exists  in  forms  from  both  the  Pacific  and  Atlan- 
tic waters,  and  I  have  not  found  it  possible  to  fix  upon  any  charac- 
ter by  which  to  distinguish  the  forms  from  the  two  areas.  All  the 
characters  mentioned  above  are  more  or  less  variable,  in  the  speci- 
mens from  either  side.  The  carapace  may  be  broader  or  narrower, 
more  or  less  rugose,  the  shape  of  the  frontal  lobes,  and  of  the  lobe 
of  the  third  joint  of  the  outer  maxillipeds,  varies,  and  the  antennal 
spines  vary  in  their  length  and  may  be  directed  slightly  inwards 
or  outwards.  The  specimens  from  any  one  locality,  however  resem- 
ble each  other,  and  the  tendency  towards  variation  expresses 
itself  in  local  varieties.     The  specimens  from  the  west  coast  appear 
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to  be  usually  more  rugose  than  those  from  the  east  coeat,  but  it  ia 
by  no  means  a  constant  character. 

No  good  typical  figure  of  this  species  exists.  That  given  by 
Professor  Verrill  is  the  best,  but  the  cara{>ace  ia  usually  narrower 
at  its  anterior  extremity  than  ia  shown  in  his  figure.  The  figure 
given  by  H.  Milne-Edwards  in  the  "Eigne  Animal"'  under  tbe 
name  of  Hippa  etnerUa,  Fabr.,  is  much  narrower  than  any  specimen 
of  thia  species  which  I  have  seen,  and  its  general  aspect  excites  a 
suspicion  that  it  represents  a  specimen  of  Hippa  a*iatioa^  and  not 
of  Hippa  emerita. 
Glibaniiiai  formoiQi,  n.  >p.    I'lale  V,  figs.  I  ani)  2, 

Three  hermit  crabs  were  collected  upon  the  beach  at  tbe  Port  of 
Silam  which  apparently  belong  to  an  undescribed  species  of  the 
prolific  genus  Clihanarius.  Fur  them  I  propose  the  foregoing  name. 
The  species  may  be  characterized  as  follows ; — 

Carapace  with  the  anterior  margin  angular;  possesaitig  a  small 
acute  median  tooth ;  abdut  four-fifths  as  broad  as  long.  £ye 
peduncles  slender,  about  as  long  as  the  anterior  margin  of  tbe  cara- 
pace, their  basal  scales  small  with  three  or  four  teeth  on  tbe  anterior 
margin.  External  antenuie  with  the  last  joint  ofthe  peduncle  nearly 
three  times  as  long  as  the  penultimate  and  with  the  basal  scale  of 
moderate  size ;  its  acute  extremity  reaching  the  diatal  edge  of  tbe 
penultimate  joint.  Chelipeds  small,  of  equal  size;  manua  obloDg- 
oval,  covered  with  numerous  tubercles  from  which  arise  tufls  of  short 
hairs;  meros  joint  with  a  small  black-tipped  spine  at  its  antero- 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  183 

Clibanarius  vittatus  Bosc,^  but  differs  from  it  in  its  smaller  chelipeds, 
And  in  its  color  pattern.  The  external  antennae  are  also  apparently 
about  one-fifth  shorter  than  in  C.  viitatus. 

The  following  species  of  Clibanarius  may  be  added  to  those  enu- 
merated by  Stimpson  in  his  Prodromus.*  The  greater  number  have 
been  described  since  the  publication  of  his  list.  They  are  arranged 
in  chronological  order  and  without  regard  to  the  question  of  syn- 
onymy. 

C.  iubuiaris  L.,  Syst,  Nat.,  EtI.  12,  1767,  p.  1050;  Risso,  Crust,  de  Nice,  p. 
56,  1816.     Mediterranean. 

HC  misanthrops  Risso,  Hist,  nat  de  I'Eur.  m6r.,  t.  V,  p.  40,  1826;  Roux,  Crust. 
de  la  Medit.  pi.  14,  fig.  1.     Mediterranean 

C.  omaius  Roux,  Crust,  de  la  Medit.,  1830,  pi.  43.     Marseilles. 

C.  strigimanus  White,  Proc  Zool.  Soc.  1847,  p.  122.     Van  Dieman's  Land. 

C.  Cuhensis  de  Saus^ure,  Mem.  Soc.  Hist.  Nat.  Gendve,  Vol.  XIV,  p.  455, 
1857.     Cuba. 

C.  turgidus  Stimpson,  Bosi.  Jour.  Nat.  Hist.  1867,  p.  484,  pi.  XXI,  fig.  1. 
Pugei  Sound. 

C.  camifex  Heller,  Sitzungsb.  Akad.  Wisscnsch.  Wien  Vol.  XLIV,  pt.  I,  p. 
259.1861.     Red  Sea. 

C,  signa/us  Heller,  id,  p.  252.     Red  Sea. 

C.  Rauxi  Heller,  Cru>t.  sUdl.  Europa,  Wien,  1883,  p.  279.     Gibralter. 

C.  barbatus  Helltrr,  Reise  dcr  Oesterreichischen  Fregatte  Novara,  Crust,  p.  90, 
Taf  VII.  fig.  5, 1868.     Auckland. 

C.  infraspinatus  Hilgendorf.  Crustaceen  von  Ost  Afrika,  1860,  p.  97. 

C.  cayennensis  Miers.  Pioc.  Zool.  Soc.  1877,  p.  657.     Cayenne. 

C,  carfusctns  Miers,  id,  p.  658.     Cayenne. 

C.  speciosus  Miers.  loc.  cit.     Brazil. 

C.  I.ordi  Miers,  loc.  cit.     Vancouver  Island.  B.  C. 

C.  Mtditerraneus  Kossroann,  Archiv.  fllr  Naturg.,  vol.  XLIV,  p.  257.  1878. 
14editerrai  ean. 

C.  eurystemus  Hilyendorf,  M.  B.  Akad.  Wissensch.  Berlin,  1878,  p.  822,  pi. 
Ill,  fif!S.  9  and  10.     Mozambique. 

C.  Piidarensis  De  Man,  Journ.  Linn.  Soc.  Vol.  XXII,  p.  242,  PI.  XVI,  fig.  1. 
King  Island,  Meigui  Archipelago 

C.  arethusa  De  Man,  id.  p.  252,  King  Island,  Mergui  Archipelago. 

Alpheus  heteroohelis. 

Aipheus  heterochelis^  Say,  Journ.  Acad.  Nat.  Sci.  Phila..  (1)  Vol.  I,  p.  243, 
Aipheus  lutarius^  de  Saussure,  Mem.  S<)C.  Hist.  Nat.  Geneve,  t.  XIV,  p.  461, 
PI.  III.  fig.  24. 

A  male  and  female,  obtained  at  the  Port  of  Silam. 
Palamonella  Tuoatanioa,  n.  sp.    Pi.  V,  fig.  8. 

A  small  female  prawn  with  egga  attached  was  dredged  in  twenty 
feet  of  water  off  Progreso.  It  is  allied  to  Pal(zmonella  tenuipes  of 
Dana  (1852,  p.  582,  pi.  38,  fig.  8)  and  appears  to  be  an  unde- 
scribed  species.  I  have  named  it  Palcemonella  Yiicatanica,  It  may 
.be  characterized  as  follows. 

*  Histoirc  Naturelle  des  Crustac6s,  Vol.  I,  p.  327,  Vol.  II,  pi.  XII. 
«  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  p.  225. 
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prasinolineata.  The  squilla  in  the  collection  of  the  British 
Museum,  described  and  figured  by  Mr.  Miers  under  the  name  of 
SquiUa  Dufresnii,  had  had  the  name  attached  to  it  in  manuscript 
hj  Leach  but  had  never  been  previously  described.  White  in  his 
*'  List  of  the  specimens  of  Crustacea  in  the  collection  of  the  British 
Museum,"  1847,  p.  83,  recorded  Leach's  manuscript  name  but  gave 
no  description.  Dana  published  his  description  oi  S,  prasinolineata 
in  1852,  and  if  as  I  have  assumed,  these  two  species  are  synony- 
mous, then  Dana's  name  must  be  used,  as  no  description  was 
attached  to  the  publication  of  Leach's  name  in  1847.  The  speci- 
men in  the  collection  of  the  British  Museum  which  Mr.  Miers 
doubtfully  refers  to  Squilla  prasinolineata,  appears  to  me  in  all  prob- 
ability not  to  belong  to  it.  He  says  that  the  median  carinules  of 
the  exposed  thoracic  and  first  to  sixth  post-abdominal  segments  are 
obsolete,  whereas  Dana  says  only  "  in  part  obsolete."  Dana  says 
that  the  lateral  margins  of  the  three  exposed  segments  of  the  thorax 
are  entire,  whereas  the  figure  given  by  Mr.  Miers  shows  that  the  two 
posterior  segments  have  a  small  anterior  lobe.  Mr.  Miers  also  says 
that  the  median  longitudinal  carina  of  the  carapace  is  indistinctly 
furcate  only  in  its  anterior  portion,  whereas  Dana  states  that  it  is 
not  distinctly  furcate  near  the  front,  but  towards  the  posterior  mar- 
^u  opens  for  a  short  distance.  Mr.  Miers  also  states  that  in  his 
ifpecimen  the  terminal  post-abdominal  segment  is  proportionally 
narrower  and  more  elongated  than  in  Squilla  Dufresnii,  but  I  fail 
to  see  any  difference  in  this  respect  between  Mr.  Miers'  figure  of  this 
latter  species  and  Dana's  figure  of  Squilla  prasinolineata, 

Mr.  Miers'  figure  shows  that  the  specimen  he  is  describing  has  a 
irell  developed  lateral  process  to  the  first  exposed  thoracic  segment, 
whereas  the  specimen  collected  in  Yucatan  only  has  a  small  insig- 
nificant lateral  process  such  as  is  shown  in  his  figure  of  the  thoracic 
segments  of  Squilla  Dufresnii,  Dana's  species  was  described  from 
Rio  Janeiro.  Squilla  Dufresnii  of  Miers  has  no  locality.  The  spe- 
cies has  not  since  been  recorded  from  any  new  locality  and  the  find- 
ing <of  it  on  the  coast  of  Yucatan  is  therefore  very  interesting. 

ISOPODA. 

lifU  BaudUna.    PI.  VI,  fig.  2. 
•ililae-Edwards,  Hist.  nat.  crust.,  t.  Ill,  p.  15o. 

sllime«niall  specimens  of  this  species  were  collected  at  the  Port  of 

^SSoEtn.      It  was  originally  described  by  Milne-Edwards  from  San 

Juau  d'Ulloa,  the  fortress  of  the  harbor  of  Vera  Cruz.      Mr.  E.  J. 
13 
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Miers  (1877)  has  described  specimenB  from  Cayenne,  and  alaoBtaCes 
that  there  are  specimens  of  it  in  the  British  'Museum  from  Rio 
Janeiro.  De  Sauasure  has  also  recorded  it  from  Cuba.  The  smaU 
slender  appendage  of  tiie  inner  ramus  of  the  uropoda  that  Mr.  Mlera 
speaks  of  I  did  not  find  in  the  Yucatan  specimens,  but  as  he  suggests 
they  may  have  been  lost.  The  specimen  figured  has  been  enlai^^ 
two  diametera. 
CiTolkna  maT>n>,  n.  sp,     PI.  VI,  figi*.  3-10. 

Tliree  small  specimens  of  a  Cirolana  were  obtained  at  the  Port  of 
Silarn  wliich  do  not  correspond  to  any  described  species.  They  are 
distinguished  from  all  otlier  species  by  the  form  of  the  antennai,  and 
"represent  a  new  species  which  may  be  characterized  as  follows.        " 

Body  narrow,  about  three  and  one-third  times  as  long  as  broaci, 
with  the  sides  nearly  straight  and  parallel,  smooth  and  polished  with 
few  punctations. 

Head  sub-hexagonal,  about  one  and  three  quarter  times  as  broad 
as  long,  antennulce  rather  longer  than  the  breadth  of  the  head,  auten- 
Dieas  long  as  from  the  interior  margin  of  the  head  to  the  posterior 
margin  of  tlie  third  thoracic  segment ;  sigmoid  in  shape,  at  its  origin 
bending  backwards,  then  bending  forwards  and  then  backwards ; 
segments  of  the  flagellum  forming  the  anterior  concavity  armed 
anteriorly  each  with  two  bundles  of  numerous  bristles  one  on  the 
upper  and  other  on  the  lower  edge,  thus  forming  a  brush  shaped 
Structure. 

First  thoracic  i^egment  nearly  twice  as  long  on  the  median  line  ax 
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The  most  characteristic  features  of  this  species  are  the  brushvlike 
arrangement  of  bristles  upon  the  antennas  and  the  crenulate  |)bsteri6r. 
border  of  the  telson. 

As  no  list  of  the  species. of  this  genus  has  been  published  since  the 
**  Histoire  Naturelle  des  Crustac4s"  I  append  the  following  list  06 
species  described  to  the  present  day : —  ;    , 

'   C.  i^Eurydice)  pulcHra  Leach,  Trans.  Linn.  Soc,  vol.  XI,  p.  376, 1 810;  Milne-' 
Edwards.  Hist.  Nat.  Crust.,  I.  Ill,  p.  238.     England.  ^ 

C.  cranchis  Leach,  Diet.  Sci.  Nat.  t.  XII,  p.  347;    Bate  and  Westwood,  Brit. 
Sess.  Crust.,  p.  ^6,  with  figure.     England. 

.  C.  (Ntlocird)  Swainsonii  \j^2S^f\Qc.  ciu;    Milne-Edwards,  R6gne  Animal,.pl. 
67,  fi|!.  4.     Sicily. 

C  hiriipes  Milne-Edwards,  Hist.  Nat.  Crust,  t.  Ill,  p.  236,  pi.  31,  fig.  25, 1840; 
R^ne  Animal,  pi.  67,  fig.  6.     Cape  of  Good  Hope. 

C.  elongata  Milne-Edwards,  loc.  cit.     Mouth  of  Ganges. 

C /rwijWto  Milne- Edwards,  op.  cit.  p.  237.  Malabar. 
•  C.  Rossii  Whitf,  List  of  the  Sf>ecimea«i  of  Crustacea  in  the  Collection  of  the 
British  Museum,  1847,  p.  106.  No  description  given.  He  refers  to  the  Zoology 
of  the  Erebus  and  Terror,  t.  5,  fig.  9,  but  I  have  been  unable  to  find  this  figure 
among  the  monographs  of  this  expedition.  Auckland  Islands. 
.  C.  borealis  Lilljeborg,  Ofversight,  Kongl.  Vetensk.  Akad.  FjSrhandl,  arg.  :8, 
1851,  No.  1,  p.  23.     Norway. 

-   C.armata  Dana,  U.  S.  Explor.  Exped.  vol.  XIII,  pi.  II,  Crust'.,  p.  771,  pi.  51,' 
fig.  0,1 852.     Rio  Janeiro.  .       , 

C.  latistylis  Dana,  op.  cit.,  p.  772,  pi.  51,  fig.  6.     Borneo. 
■'  C  (Eurydice)  orientaiis  Dana,  op.  cit.,  p.  773,  PI.  61,  fig.  7.     Sooloo  Sea. 
.    C  multidigitata.     Aega   mtdtuiigUata  Dana,  op.  cit.,  p.  768,   Pl^dl,  fig.  3': 
Borneo. 

'-'Cpoiiia  Stimp^oh,  Marine  Invert.  Grand  Menan.  Smithsn.  Contrib.,  vol.    Vij 
P>- 41, 18^33.     Qrand  Menan.  ^  :..,) 

C.  concharum  Stimpson,  loc.  cit.     Charleston,  S.  C. 
■  C.  .Si^ii?  Hesse,  Ann.  Sci.  Nat.  (5)  t.  V,  p.  259, 1866.     Brittany. 

C  Rata  Hesse,  op.  cit.  p.  260.     Brittany.      •    •  / 

f   C.  molva  Hesse,  op.  cit.  p.  261- ..  Brittany. 

C.  elongata  Hesse,  op.  cit.  p.  262.     Brittany. 
:.»C.  «i^r/<(»/f^*  Hesse,  op.  cit.  p.  264.     Brittany. 

.Qspinipes  Bale  and  Westwood,  Brit.  Sess.  Crust,  p.  299  with  figure,  1867 ; 
Haiger,  Bull.  Mus.  Comp.  Zool.  vol.  XI,  p.  91,  pi.  I,  fig.  2,  pi.  II,  fig.  1.     Eng^ 
r^nd  and  North  America. 
../C.  rugicauda  Heller,  Reise  der  Fregatte  Novara,  vol.  II,  pt.  3,  p.  142,  t;,  XII, 
fig.  13.  1868.     St.  Paul. 

'  -C  truneata  Norman,  Ann.  Mag.  Nat.  Hist.  (4),  vol.11,  p.  421,  pi-  23,  figsi  12; 
13, 1868.    Shetland  Islos. 

'  .C.  Rossi  Miers,  Ann.  Mag.  Nat.  Hist.  (4)  vol.  XVII,  p.  218.  1876;  Cat.  Crust, 
Nfew  'Zealand,  p:  10^^,  pi.  Ill,  fig.  3.     New  Zealand  and  Auckland  Islands^  ' 

I  xC.  Aralfua  Kossmantij  Reise  in  die  Ku>tengebiete  des  Rothen  Meeres,  p.  \\A\ 
t  Vill,  figs.  7-12,  t.  IX,  figs.  1-4.     Red  Sea. 

C.  micriphthalma  Hoek.  Niederland.  Arch:  Zool.,  suppl.  I,  Lief.  3,  taf.  II;  figs. 
1^1 7.. 1882. .  Arctic  Sea. 

C.  lata  Hasvwell,  Proc.  Linn.  Soc.  New  South  Wales,  vol.  VI,  p.  1^2,  pU  IV- 
^.1,1883.     Port  Ste^liens^  N.J5.  W. 

C.laia  var.  integra  Miers,  Zool.  Coll.  H.  M.  S.  *  AJcrt,'  p..  3U>4k1,«S4.,.  All^any 

Island.  >        .   ;  '•^u-       ■    .il;- 

C.  longicomis  Sluder,  Abh.  Akad.  Berlin^  ifi       ij^i  i{|,,  ,  Tljable 

Bay;  South  Africa.  ,    -••_•    '  \» 
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r  ^K  <«ii4r.  Abh.  Aktd.  BciliD,  1883.  p.  21.  pi.  II,  Sg.  8.    QscOHbad. 
C  .m^^ot  Hvpr.  Hull.  Md>.  Comp.  Zoolt  vol.  XI,  p,  9S,  pL  1, 1^.  t.  pL  II. 
fr!  S.  1«»-I«8S.     North  Allinlic. 

(•  A-*-*"  X""-  z~'-  ^"-  "■  "■  ^  '  ■*''"■'  p-  *>*•  p"-  xxxm.  %-  A, 

IfM     \T«fai«  Se».  Torres  &™il« 

(-.  *«'*"■*'   ^''="'  "!•■   '^'-   P-   303,   pi.    XXXIII,  fig.    B.     Prince  ol  W»l« 


.iv«4  .«^ra  Siy.  Jour.  Ac*<l.  Nat.  Scl.  l>hil>.  {]).  tat.  1,  p.  4S2. 

A  Tiiniile  spet-iiuen  of  thin  interesting  species  was  collected  in 
t«vnl>'  iWt  of  water,  off  I'rogreso.  The  species  does  not  appe«r  to 
haxv  tx^n  recorded  from  any  locality  since  Its  ori^nal  description 
hv  S*y.  from  Kgg  Harbor,  New  Jerjiey.  On  plate  III  (fig*.  II- 
1 4V  will  l>e  fonnd  dorsal  and  lateral  views,  a  view  of  the  fourth  1^ 
.%n  ll><<  ritrhl  lilde,  and  of  the  male  sexual  organs.  The  species  haa 
tH<rH  well  described  by  Say.  The  male  genital  ormna  upon  the 
middle  of  the  ventral  nurfaceof  the  seventh  thoracic  segment  constat 
,t('  two  spine-like  appendages,  with  a  broad  groove  upon  the  poa- 
ivtior  imriiu-e. 

Vhis  form  does  not  ounte  pTU|>erly  withio  the  genus  N»sa,  either 
«■  deliiied  by  I.«ach.'  Mllne-E*) wards,*  or.GerMKcker.'  I  haT« 
lilnfiHl  It  proviitionallT  under  Cjpnodoeea,  believing  with  Mr.  Bwl- 
dtml  (lStt6,  p.  145>  that  the  genera  Dynamene,  .Wima  and  CUiemm 
priibably  repreeent  variations  of  form  of  this  type,  sexual  or  other- 
wine,  of  no  jirlraary  Importance. 

M.  Ile^xe'  has  worke<l  out  the  sexual  dimorphism  of  serenl 
ivlnted  s|iecies  inhabiting  the  coasts  of  France.  The  figure  given  oa 
pi.  VI,  (figs.  11-14)  was  drawn  from  a  male  specinwn  from  tlw  Bar* 

mill  Iiliilidi>  lullectwl  by  the  Academy-  Kvijetlltiuu  to  lluu  l.walUy 
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first  that  these  were  the  females  of  Cymodocea  caudata^  but  fiirther 
examination  showed  the  presence  of  well  developed  male  appendages 
in  one  of  the  specimens,  and  I  am  therefore  compelled  to  regard 
then)  as  a  distinct  species,  which  I  have  described  as  Cymodocea 
Bermudensis  (see  p.  194). 

CIRRIPEDIA. 

CheloBobia  teitadinaria. 

Zr^tu  testudinaria  Linn.  Syst.  Nat.  Ed.  X.,  p.  668. 

Chehnobia  testudinaria  Darwin,  Monograph  of  the  Cirripedia,  p.  802(  p).  14» 
figs.  la-Id,  fig.  5;  pi.  15,  fig.  1. 

A  single  specimen  was  collected  at  Progreso.     Large  numbers  of 

the  Green  turtle  (^Chelonia  mydas)  are  taken  at  this  locality,  and 

this  species  of  barnacle  is  probably  found  upon  them. 

XIPHOSURA. 

Limuloi  polTphemus. 

Monoculus polyphemus  Linn.  Syst.  Nat.  Ed.  X,  p.  634. 

Polyphemus  occidentalis  DeKay,  Natural  History  of  New  York,  Crust.,  p.  55, 
pi.  XI,  figs.  60,  51. 

The  King  Crab  is  very  abundant  upon  the  beach  at  the  Fort 
of  Silam.  It  has  already  been  recorded  from  Laguna  de  Terminos, 
at  the  southern  extremity  of  the  Gulf  of  Mexico,  by  Professor  H. 
Milne-Edwards  (1880  (1),  foot  note,  p.  4).  Professor  Benjamin  Hharp 
informs  me  that  it  breeds  in  the  harbor  of  Nantucket,  and  to  Pro- 
fessor Kingsley  I  am  indebted  for  the  information  that  it  breeds  in 
great  abundance  at  Cape  Ann,  Massachusetts.  The  sfiecies  iH  tliun 
seen  to  have  a  very  extensive  north  and  south  range. 

VEBA  CRUZ. 

DECAPOD  A. 

HithTMulus  seulptas. 

Maia  sculpia  Lamarck,  HiM.  Nat.  Anim.  sans  VcfL,  t.  V,  p,  242. 
MUhraculus  sculptus  A.  Milne-Edwards,  Crukt.  Mi»*.  Sci.   .Mfx.,  p.  105,  pK 
XX,  fig.  2. 

Four  specimens  of  this  species  were  wllecte^J  at  Vera  Ouz. 
Three  of  them  in  which  the  carapace  iii  le)^  than  10  u\m\.  \}vm\, 
have  no  teeth  either  upon  the  poUex  or  dactylu«,  Th^;  fourth  mji<?/> 
imen,  in  which  the  carapace  is  aljout  20  raru.  htifdA,  Usui  U'MU  hf 
the  ordinary  type  upon  both  fingers. 


J 
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liomera  longimMis. 

■     A.  Miltic-EdWardsNouv.  Atch.  Mus.  (i)  t.  I,  p.  221,  pi.  XII,  fig».  7,  7«,  7b,-. 
'.    A  youDg  specimen  apparently  of  this  species  was  found  in  a  caf- 
ity  of  a  coral,  Madrepora  palmata,  collected  at  Vera  Cruz. 
ITaptnnDl  Bayi, 

Lh^  Sayi  Gibbes,  Proc.  Amcr.  Assoc.  IS-tO.  p.  178. 

Niptunus  Sayi  A.  Milne- Edwards.  Arch.  Mts.  (1)  I.  X,  p.  317. 

There  are  three  young  specimens  of  this  species  in  the  collection 
of  the  Academy  labelled  Vera  Cruz.    One  of  them  was  donated  by 
Dr.  t.  B.  Wilson.     The  other  two  do  not  bear  the  name  of  the 
donor. 
Kaptauni  oiibraria). 

Poriunus  cribrerita  Lamarck.  Hi^il.  Anim.  sani 

Lufx,  criirgria  Milne-Edwards,  HLsi.  Nat,  Ciu 

A  female  was  obtained  at  Vera  Cruz. 


Several  specimens  were  collected  at  Vera  Cruz, 
erspini  gnpiai. 
.    Caicergrapsm  L.,  Sysl,  Nat.,  ed.  X,  pi.  80. 

Grapiui  pittus  A.  Milne -Edwards,  Crusl.  RAgne  Animal,  Cuvicr,  pi.  22. 

A  male  was  obtained  at  Vera  Cruz. 

I  have  used  the  specific  name  given  to  this  species  by  Linnsni^ 
in  1758,  and  not  the  designation  of  mae^daiun  applied  to  it  by 
C^tesby'  in  1748.     Most  authors  have  used  Cateaby's  name,  but  «e 
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times  the  length  of  the  carapace,  from  its  anterior  to  its  posterior 
edge,  not  including  the  rostrum.  On  account  of  the  remarkable 
length'of  the  flagellathey  appear  to  me  to  constitute  a  new  variety 
which  I  have  named  Aztecus. 

The  species  itself  closely  resembles  Penasus  canaliculatus  of  Oli- 
ver (see  Spence  Bate,  1888,  p.  243,  pi.  XXXII)  which  inhabits  the 
Indo-Pacific  region.  It  may  be  distinguished  from  it  by  the  pres- 
ence of  a  spine  upon  the  second  and  third  joints  of  the  first  pairs  of 
pereiopods  instead  of  one  upon  the  second  joint  only,  and  by  the 
presence  of  two  teeth  instead  of  one  upon  the  ventral  surface  of  the 
rostrum. 

I  have  examined  Latreille's  original  description,*  but  have  iden- 
tified the  specimens  collected  by  means  of  Milne-Edwards*  character- 
ization of  the  species  in  the  Histoire  Naturelle  des  Crustac^s,  t.  II, 
p.  414.     Mr.  Spence  Bate'  has  also  discussed  this  species. 

WEST  OOAST  OP  FLORIDA. 
DECAPODA. 

Libinia  dubia. 

Lcc,  cit. 

Five  specimens  collected  in  Anclote  Bay.  Two  of  these  are  young 
individuals,  in  which  the  median  row  of  spines  of  the  carapace  and 
the  rostral  spines  are  relatively  much  more  developed  than  in  the 
^ult. 

Panopeus  Texanus. 

Panopeus  Texanus  Stimpson,  Ann  Lye.  Nat.  Hist.,  New  York ;  vol.  VII,  p.  56. 
A.  Milne-Edwards,  Crust.  Miss.  Sci.  Mex.,  p.  312,  pi.  LVIIl,  fig.  4. 

Numerous  specimens  collected  at  Point  Pinellas,  Tampa  Bay, 
and  in  Anclote  Bay. 

They  differ  slightly  from  the  figure  given  by  M.  Milne-Edwards. 
The  postero-lateral  border  of  the  carapace  is  rather  shorter,  and  the 
anterp-lateral  spines  are  less  closely  approximated. 

Panopeus  Herbs tii. 
Loc.  cit. 

A  single  specimen,  dredged  in  9-12  feet  of  water,  off  Manatee 
River,  Tampa  Bay,  probably  belongs  to  tl      speci  It  d 

however,  from  the  typical  form  in  the  broad  L 
of  the  antero-lateral  teeth  of  the  carapace. 


>  Nouv.  Diet.  Hist.  Nat.  t.  XXV,  p.  175. 
«Ann   Mag.  Nat.  Hist.  (5)  vol.  VIII,  p.  176. 
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,n...-   M'v  'il>iaiii(tl  ut  Anclute  Hay,  SaniMuts  Kn/  and  in 
.  ..«<  >  'irt  (lie  MiiriatM'  Uivpr,  Tani|>a  Bay. 

.      mm.'  I  ilreillc,  Eiieycl.  Mtlli.,  1,  X.  |..  1H8. 

.  ,  flu.  A.  M>lnc-Ed»artls.  Atcb.  Mus..  I.  X,  )<.  341.  pi.  XXMI. 
.. .,.  wviv  oUlained  uft'  the  Munatoe  Kiver,  Tampa  Bay,  at 
Vi>  Ki.l  nl  IWa  'Sogti,  Little  Oiuparilla  Inlet. 
k.oliil  ti  iMtiHidcralile  ainoiiiit  of  variation,  epecimeiiit  af^rce- 
Jici  k-liarni-terH,  (litli-r  in  the  ahape  of  the  alMtoniiiial  Kg- 
1^'  'iiiiiiIht  of  fij>im-!'  ujMiii  the-  aiilentir  lionler  of  the  arm  or 
-1  lilt'  iHwiirior  a  n  ten  I- hue  ra  I  M]iinr. 

■^.  .,/..,  It..^-.  Hi-l.  Nil.  Cru^l..  t.  I,  |.-  lili. 
.    .-«,..'../..»  11.   Millie  Kilwar-U.  Ai.t..  Sci,  N«l.  <S).  I.  XVllI.  p,  U». 
It 
-.    ..wH.  IK-Iay.  N>t.  Hi>t.  ofNew  York.  Crust.,  p.  14.pl.VI.liK.il. 

iioi"  ii)H><'inicni<  ohtainL-d  at  I'erico  liland,  Sanuuta  Bay. 


,.mm..-  llcil>.t.Kral<l«nuii<l  KrcW.  vol.  11.)..  IHI.  H-  XI..  I'i|:.  S. 
,  't.,mm/.i  Mu-is. '  (.'iLilleneer"  Biichyuta..  p  384.  |>1.  XXIli.  f^.  I. 
I.'  Mu»  coljci-ted  in  I.,ittlc  (:uM|>arillu  Inlet. 

H-rinM-n  n-H>iiihlc.-'  IlprbatV  li|;urc,  Inil  lucks  tite  cWrlj 
iiiK'iiliaioiii'  (if  thp  (liinuil  xiirfiiiv  of  tin-  i-anii>ace,  whivh  ia 
iii<inli-<l  will)  reildish  hruwii. 


XII.  (..  11*-,. 

en,.c."H,.cl,,-.„. 

,  i..:iij.i.i  XXV.  lig  s. 

from  !l-lL>fwi 

of  water  oir  Manatea 
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Clib«nariiii  yittatnt. 

Pagurus  vitiatus  Bosc,  Hist.  Nat.  Crust,  t,  I,  p.  327;  t.  II,  pi.  12,  fig.  1. 

A  number  of  si^ecimens  obtained  at  Little  Gasparilla  Inlet. 

This  species  has  only  been  figured  by  Bosc,  and  as  his  represen- 
tation of  it  is  very  unsatisfactory,  I  have  refigured  it.  (PL  V,  figs. 
3  and  4).  The  outline  drawing  represents  one  of  the  medium- 
sized  specimens  collected  at  Little  Gasparilla  Inlet.  The  right 
anterior  cruriped  has  been  given  in  detail  to  show  the  color 
markings  and  the  tufts  of  hair.  In  alcohol,  the  carapace  is  yellow- 
ish with  a  reddish  tinge ;  the  dorsal  surface  of  the  chelipeds  red- 
dish-brown mottled  with  yellow,  ventral  surface  yellowish ;  the  tar- 
sal and  penultimate  joints  of  the  cruripeds  reddish-brown  with 
eight  narrow  longitudinal  yellow  bands.  Two  of  these  bands  are 
upon  the  dorsal  surface,  two  upon  the  ventral  and  two  upon  each 
of  the  lateral  surfaces.  The  two  dorsal  bands  are  closer  together 
than  the  others.  The  ventral  surface  of  the  cruripeds  is  much 
lighter  than  the  dorsal  and  lateral  surfaces. 

Snpagami  pollioarii. 

Pagurus polHcaris  Say,  Jour.  Acad.  Nat.  Sci.  Phila.  (i),  vol.  I,  p  162. 
De  Kay,  Natural  History  of  New  Vnrk^  Crust.,  p.  19,  pi.  VIII,  fig.  21. 

Three  specimens,  one  male  and  two  females,  collected  in  9-12  feet 
of  water,  off  Manatee  River,  in  Tampa  Bay. 

Snpagnrm  anniilip«i. 

Siimpson,  Ann.  Lye.  Nat.  Hist.  New  York,  vol.  VII,  p.  243. 

A  single  specimen  of  this  small  species  collected  at  Anclote  Bay. 
The  species  so  far  as  I  am  aware  has  not  been  recorded  since  it 
was  first  described  by  Dr.  Stimppon,  from  Beaufort  Harbor,  N.  C. 

Hippolyte  Wnrdemanni. 

Giiibc-i,  Proc.  Amer.  Assoc,  vol.  3,  1850,  p.  197. 

Three  specimens  obtained  at  Point  Pinellas,  Tampa  Bay. 

This  species  has  not  been  recorded  since  it  was  originally  described 
by  Professor  Gibbes  from  Key  West  and  Charleston  Harbor.  Pro- 
fessor Gibbes'  description  is  very  good.  The  carpus  of  the  second 
pereiopod  is  multiarticulate ;  synaphipods  and  psalistomata  are 
absent ;  the  flagellum  of  external  antenna  is  about  four  times  as  long 
as  the  carapace,  measuring  from  the  tip  of  the  rostrum  to  its  pos- 
terior edge ;  the  longer  flagellum  of  the  internal  antenna  is  about 
three  and  a  half  times  as  long  as  the  carapace,  and  the  shorter 
flagellum  is  about  three  times  as  long. 
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As  the  species  haa  not  yet  been  figured,  I  have  figured  one  of  the 
Bpeciniens  collected.  (PI.  VI,  fig,  1).  It  is  enlarged  two  diameters. 
PBlnm«nt«t  ezilipet. 

Slimp^on,  Am.  Lye.  Nat.  HiM.  New  York,  vol.  X,  p.  130. 

S.  I.  Smith.  U.  S.  Comm.  Fish  and  Fisheries,  Bepl.  of  Commissioner  for  1872 
and  1873.  p.  640,  pi.  I.  fig.  1. 

Specimens    of  this  fresh    water  species   were   collected   iu    the 
Caloosahatchie  River,  in  the  canal  connecting  Lake  Hikpochee  and 
Lake  Okeechobee,  and  in  Lake  Okeechobee. 
Fanaai  BrMilisntU. 

Latreille.  Nou..  Diet.  Hisi.  Nat.,  t.  XXV,  p.  258. 

Spence  Bate,  Ann.  Mi^.  Nat.  HiM.  (5)  vol.  VIII,  p.  175. 

Specimens  collected  at  AncIot«  Bay;  Sand  Key,  Clearwater  Bay 
and  at  Boca  Noga,  Little  Gasparilla  Inlet. 

BEBMITDA. 

OymodooBM  Barmndtniit,  □.  Bp.    Pi.  Vt,  Sge.  15,  is. 

Six  small  specimens  were  found  associated  with  specimens  of 
Ctfmodocea  enudata,  from  the  Bermuda  Islands,  which  appears  to  be 
a  new  species. 

This  species  may  be  characterized  as  follows.  Head  short,  about 
twice  as  broad  as  long.  First  segment  of  the  thorax  longer  than 
any  of  the  following,  about  as  long  as  the  head,  three  times  as 
broad  as  long ;  the  remaining  thoracic  segments  about  equal  la 
length,  half  as  long  as  the  first  thoracic  segment. 

Two  abdominal  segments  exposed  to  view;  first  segment  about 
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claw  at  its  base,  similar  to  that  of  Cymodocea  caudata.    (See  PI.  VI, 
figs.  15,  16.) 
The  longest  specimen  6  mm.  in  length. 

Geographical  Distribution. 

In  the  chronological  list  at  the  end  of  this  paper  will  be  found  the 
titles  of  all  important  monographs  dealing  with  the  higher  crusta- 
cean fauna  of  the  West  Indian  region.  As  this  list  represents  a 
summary  of  our  knowledge  of  the  region,  I  will  merely  mention 
here  briefly  the  most  important  contributions  to  the  subject. 

In  1817,  Thomas  Say,  who  might  aptly  be  termed  the  Father  of 
American  Invertebrate  Zoology,  published  in  the  first  volume  of 
the  Journal  of  this  Academy  a  series  of  papers  entitled,  "  An  Ac- 
count of  the  Crustacea  of  the  United  States.''  These  papers  con-. 
tain  descriptions  of  a  number  of  new  species  principally  from  the 
Southern  coasts  of  the  Eastern  United  States,  The  species  are 
nearly  all  characteristic  forms  of  Florida  or  the  West  Indies,  and 
his  papers  may  therefore  be  regarded  as  the  first  contribution  to  our 
knowledge  of  this  fauna.  In  1850,  Gibbes,  in  a  paper  on  the  car- 
dnological  collections  of  the  United  States,  described  a  number  of 
new  forms,  the  greater  part  of  them  being  from  the  same  region  as 
thoee  described  by  Mr.  Say.  In  1852,  Dana  published  his  his- 
torical monograph  on  the  Crustacea  collected  by  the  United  States 
Exploring  Expedition,  in  which  the  species  collected  at  Kio  Janeiro 
are  enumerated,  and  many  new  ones  from  that  locality  described^ 
In  1858,  H.  DE  Saussure  described  a  number  of  new  species  from 
the  coast  of  Mexico  and  the  West  Indies,  and  in  the  following  year 
Dr.  Stimpson  published  the  first  of  three  papers,  continued  in  the 
years  1860  and  1871,  in  the  Annals  of  the  Lyceum  of  Natural  His- 
tory, of  New  York,  in  which  he  described  many  new  species  from 
the  region  opened  up  by  Say  and  Gibbes.  M.  A.  Schram,  in  1876,. 
published  a  manuscript  by  Dr.  Isis  Desbonne,  enumerating  the 
Crustacea  of  Guadeloupe,  and  describing  some  new  species.  In  the 
following  year  Heller,  in  his  report  upon  the  Crustacea,  collected 
by  the  Novara  Expedition,  gave  a  list  of  species  obtained  at  Rio 
«|^aneiro,  with  descriptions  of  some  new  species.  In  1869,  Professor 
S.  I.  Smith  published  a  notice  of  the  Crustacea  collected  by  Pro- 
fessor C.  F.  Hartt,  on  the  Coast  of  Brazil,  1867,  which  contains  a 
list  of  species  collected  and  descriptions  of  new  species,  and  also  a 
list  of  all  the  species  of  Crustacea  known  upon  that  coast  at  that 
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date.  Id  the  same  year  Dr.  Hd.  V.  MARTKm  published  a  docrip- 
tioii  oraoine  fresh  and  brackish  water  Crustacea  from  Soutbera  Br*- 
zil,  t-ottccted  liy  Dr.  Reinti-Hensel.  In  18741,  Dr.  Sfriunon  pub- 
lished hiB  preliminary  report  upon  the  Crustaoea,  dredj^  in  the 
Straitu  of  Florida  by  L.  F.  de  Pourtalfe,  of  the  United  State*  ComI 
Sur\-ey.  In  1872  appeared  a  paper  by  Dr.  Ed.  V.  Mabtems  on 
the  Crustacea  of  ('uba.  Five  yeanlater, Mr.  E.J. MiBBs described 
several  new  species  from  Cayenne,  and  in  1879,  Professor  Kiniis- 
i,KY  published  his  list  of  Decapod  Crustacea,  found  at  Fort  Maain. 
N.  <'.  In  the  same  year  he  also  published  a  paper  upon  a  eollec- 
tion  of  Crustacea  from  Virginia,  North  Carolina  and  Florida. 

During  the  years  1873-1880  appeared  the  report  of  Prof.  A 
Mii.>R-Ei>n'AK[M>  upon  the  Crustacea  collected  br  the  MiMion 
8cientifique  au  Klexique.  Professor  Milne-Edwards  originally  in- 
tended to  make  his  report  a  complete  monograph  of  the  CarciDo- 
logical  fauna  of  both  sides  of  Central  America,  but  owing  to  tbe 
destruction  of  nearly  the  entire  collection  of  the  CommiMion  during 
the  Iwmbardent  of  Paris,  he  was  unable  to  do  this.  Tbe  report 
although  imperfect  as  a  complete  monograph  is  an  exce]l«it  work. 
The  greater  part  of  the  Krachyurous  Cnistacea  of  these  watcn  am 
descrilietl,  and  illustrated  by  very  fine  figurex. 

In  18K1.  Prof.Mll,NG-£l>wARiMi  published  his  Preliminary  retort 
upon  the  decBjKxl  Crustacea  dredged  in  the  Oulf  of  Mexico  and  tbe 
Caribbean  Sea  by  the  United  States  coant  survey  steamer  **  Blake" 
during  tbe  yeare  1877, 1878and  1879.  In  this  report  many  interesl- 
infc  deep  sea  ty|>n<  are  described. 

Ill  1887,  Prof  ('.  L.  Hkkkk'k  published  an  extensive  paper 
entitled  "  Contributions  to  the  Fauna  of  the  (iulf  of  Mexico  and  tbe 
South."     The  "ubject  of  the  paper  in  a  collection  of  Crustacea  luade 
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I  drawn  does  not  exist  in  any  member  of  the  genus.  As  the 
ies  figured  is  a  common  one,  there  can  be  no  doubt  that  the 
re  IB  intended  to  represent  this  species,  but  if  it  were  correct, 
existence  of  a  third  spine  would  probably  be  sufficient  to  make 
iw  genus  of  it. 

D  addition  to  the  papers  that  have  been  enumerated,  should  be 
itioned  the  several  monographs  on  the  different  groups  of  Crus- 
!a  collected  by  the  Challenger  Expedition,  including  species  from 
Bermudas,  St.  Thomas,  and  Bahia. 

t  will  be  apparent  from  the  preceding  resume  of  the  literature 
;he  Crustacea  of  the  West  Indian  region  that  although  much  is 
'wn  of  the  subject,  our  knowledge  is  as  yet  by  no  means  complete 
eh  remains  to  be  learned  of  the  Crustacean  fauna  of  the  Eastern 
Bt  of  South  America.  Several  collections  of  Crustacea  have 
D  made  at  Rio  Janeiro,  but  we  do  not  know  with  certainty  how 
south  of  this  point  the  Caribbean  Crustacea  extend, 
forth  of  Rio  Janeiro  Professor  Hartt  collected  at  the  Abrolhos 
)6,  and  at  a  few  points  on  the  East  coast  of  Brazil.  Of  the 
Da  of  the  Northeastern  coast  of  Brazil,  and  of  the  Northern 
8t  of  South  America  and  the  Eastern  coast  of  Central  America 
have  only  very  scattered  knowledge.  Even  of  the  Gulf  of 
xico  itself  our  information  is  very  limited.  Northward  from 
irida  to  Cape  Hatteras  the  coast  is  much  better  known.  From 
)e  Hatteras  to  New  Jersey  is  still  nearly  a  terra  incognita. 
)  only  contribution  to  our  knowledge  of  this  latter  portion  of  the 
St  is  a  scanty  list  of  Crustacea  collected  by  Mr.  P.  R.  Uhler  in 
ssapeake  Bay. 

)f  the  Crustacea  of  the  West  Indian  Islands  much  remains  to  be 
»wn.  We  have  a  fair  knowledge  of  the  fauna  of  Cuba  and 
adeloupe,  and  a  very  limited  knowledge  of  that  of  Hayti,  St. 
)mas  and  St.  Martin.  The  Crustacea  of  the  Bermuda  Islands 
known  from  the  Academy's  Expedition  to  these  Islands  in  1888. 
.  Isis  Desbonne  has  described  many  species  peculiar  to  Guade- 
pe  and  we  may  reasonably  look  for  species  peculiar  to  some  of 
other  unstudied  West  Indian  Islands. 

rhe  lists  of  Crustacea  collected  in  various  regions  are  usually  of 
ch  less  value  than  they  might  be,  from  the  fact  that  they  do  not 
«  any  particulars  in  r^ard  to  the  specimens  collected.  It  should 
^8  be  stated  in  such  lists  whether  the  specimens  occur  in  abun- 
106  or  are  rare.    In  some  cases  also,  young  specimens  are  found 
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Feticcn  irispitw*" 
Microphtyt.  iHcomunu 
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The  preceding  table  suggests  the  division  of  the  Caribbean  pro- 
Tinoe  into  two  sub-provinces,  which  may  be  termed  respectively 
the  Carribbean  and  the  Brazilian.  The  Caribbean,  extending 
southwards  from  Cape  Hatteras  to  C^tral  America,  including  the 
West  Indian  Islands,  and  the  Brazilian  extending  from  Central 
America  to  Rio  Janeiro.  A  consideration  of  what  is  known 
of  the  distribution  of  the  Crustaoea  of  the  entire  CaribViean  province 
has  also  led  me  to  adopt  this  view.  By  far  the  greater  number  of 
the  species  enumerated  by  Bathbun  from  Brazil  are  peculiar  to 
that  coast  and  the  same  can  be  said  of  tbe  sjiecies  enumerated 
by  Kingsley  from  the  Carolinian  and  Floridian  shores.  Tbe  fauna 
of  the  latter  region  is  undoubtedly  very  closely  related  to  the  West 
Indian  proper,  of  which  indeed  it  may  be  regarded  as  a  parL 

Professor  Dana,  as  early  as  the  year  1^52,  in  his  monograph  of 
tlie  Crustaoea  collected  by  the  United  States  Exploring  Exyiedition, 
diaco^ed  the  question  of  the  geographical  distribution  of  the  Cru^- 
aoea  in  a  way  that  has  laid  aU  future  marine  zoologists  under  a  debt 
of  gratitude  to  him.  He  showed  verr  clearly  the  imj»<»rtant 
part  that  the  temperature  of  the  water  plays  in  the  distribution  of 
marine  littoral  species.  The  chart  of  the  world  j>refiared  by  Lim, 
lowing  the  isocrymes  or  lines  of  greatest  cold,  affordt  the  key  to 
many  a  perplexing  problem.  He  divides  the  region  which  I  have 
termed  the  Caribbean  into  four  Proviooefe,  the  Caribbean,  including 
tlie  West  Indian  Islands,  the  Eastern  e^/a.-t  of  Central  America  and 
tlie  Northern  and  yortheastem  coast  of  South  America,  froin  the 
r^ion  of  the  Misasappi  River  to  beyond  Bahia;  the  Fi«>ridian 
Province,  including  Key  West  and  the  Southern  extremity  of 
Florida,  together  with  the  Bermudas ;  the  Brazilian  Province,  in- 
cluding Bio  Janeiro,  and  extending  north  nearly  to  Bahia  ;  and  the 
Carolinian  Province,  including  Northern  Florida,  Georgia  and  the 
Cmrolinas  as  far  north  as  Cape  Hatteras.  It  appears  to  me,  how- 
ever, that  these  four  provinces  should  be  merged  into  a  single  pro- 
vinee,  the  Caribbean,  which  may  be  subdivided  into  two  sub- 
provinces,  the  Caribbean  and  Brazilian,  as  outlined  above.  It 
is,  I  think,  impossible  to  separate  the  Carolinian,  Floridian  and 
Caribbean  provinces  of  Dana.  Our  knowledge  of  the  species  in- 
habiting these  regions  has  increased  greatly  since  the  publication  of 
his  work,  and  the  range  of  the  species  is  known  to  be  greater  than 
he  supposed.  The  extension  of  the  Floridian  fauna  northwards  to 
Cape  Hatteras  is  probably  owring  to  the  fact  that  the  shores  of  Fior- 
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ida,  Georgia  and  the  Carutitias,  as  far  north  a«  Cape  Hatlem  are 
bathed  by  an  overflow  of  the  warm  waters  of  the  Gulf  Stream.  The 
Arctic  Labrador  current  coming  from  the  North,  along  the  t^tam 
coast  of  the  United  States,  according  to  Commander  Bartlett'  does 
not  extend  aouth  of  Cape  Hatteras,  but  at  that  point  goes  under  the 
Gulf  Stream  eastwards.  North  of  Cape  Hatteras  the  Gulf  Stream 
is  deflected  northeast  wards,  and  is  more  or  leas  separated  from 
the  coB-ft  by  the  cold  Labrador  current. 

On  the  Northern  coast  of  Yucatan,  as  evidei.:»d  hy  the  collection 
of  the  Mexican  Expedition,  the  Brazilian  and  Caribbean  sub- 
provinces  to  a  certain  extent  overlap. 

There  appears  therefore  to  be  two  centres  of  distribution  in  the 
Caribl>ean  region,  a  Floridian  and  a  Brazilian,  giving  rise  to  the  two 
provinces  which  overlap  in  Central  America. 

Professor  Dana  in  his  classical  work  enumerates  eight  speciat 
common  tu  the  warm  waters  of  both  sides  of  the  American  ContioeDt, 
and  Professor  Kingsley  iu  his  paper  upon  the  genua  Jlphem.  men- 
tions 1.')  additional  species.  Pfofessor  Dana  also  pointed  out  the  &ct 
that  the  genera  of  the  east  and  west  coasts  are  largely  characteristic 
of  the  region  embraced  by  these  two  coasts,  and  that  a  large  propor- 
tion are  common  to  both  shores.  He  distinguished  the  r^on  re- 
presented by  thew  coasts  as  the  Occidental  Kingdom.  He  was  un- 
able, however,  to  account  for  this  relationship  of  the  eastern  and 
wesleru  coasts,  as  at  that  time  there  did  not  appear  to  be  any 
evidence  (^  the  recent  submersion  of  any  part  of  Central  Americ*. 
It  i*  now  well  known,  however,  that  during  the  Tertiary  period  a 
connection  must  have  existed  between  the  waters  of  the  Atlantic  and 
the  I'acitic.  This  connection  will  explain  the  existence  of  species 
II  tu  both  shores.      The  Cretaceous  rocks  of  Mexico,  and  the 
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western  shores  of  the  continent,  and  their  general  similarity,  is  thus 
explained.  The  separation  of  North  and  South  America  also  prob- 
ably explains  the  well  marked  division  of  the  continental  portion  of 
the  West  Indian  region  into  a  Brazilian  and  Caribbean  sub-province. 

The  peculiar  distribution  of  Limulus  polyphemus  is  worthy  of 
note.  It  breeds  north  of  Cape  Cod  and  extends  at  least  as  far  south 
as  Yucatan.  It  apparently  does  not  extend  as  far  south  as  Bahia, 
but  it  may  be  found  to  occur  on  the  South  American  coast  between 
that  point  and  Yucatan.  So  far  as  is  yet  known  it  is  charact^stic 
of  the  Eastern  coast  of  North  America.  The  presence  of  closely 
related  species  in  the  Moluccas  and  on  the  coast  of  Japan,  suggests, 
as  pointed  out  by  Prof.  H.  Milne-Edwards,*  a  former  connection  of  the 
Atlantic  and  Pacific  Oceans.  This  may  have  been  that  even  of 
the  Cretaceous,  as  the  genus  appears  to  have  undergone  little  modi- 
fication since  an  early  geological  period.  The  presence  of  members 
of  this  genus  in  the  Triassic,  Jurassic,  Cretaceous  and  Oligocene 
beds  of  Europe  and  Syria,  render  it  also  possible  that  both  the 
American  and  Asiatic  species  may  have  had  as  their  original  center 
of  distribution  the  Mesozoic  and  Cenozoic  seas  of  Europe,  the  one 
migrating  westwards  and  the  other  eastwards,  and  that  neither  spe- 
cies has  been  derived  from  the  other,  but  both  from  a  common 
European  ancestor. 

The  author  having  previously  been  engaged  in  working  up  the 
Echinoderms  collected  by  the  Academy^s  Expedition  to  Mexico,'  a 
comparison  of  the  distribution  of  the  Echinoderms  and  Crustacea 
on  the  two  sides  of  the  continent,  in  the  tropical  and  sub-tropical 
regions,  naturally  suggests  itself  to  the  mind.  Among  the  Echino- 
derms no  species  are  known,  with  absolute  certainty,  to  be  common 
to  both  coasts ;  if  there  are  any,  they  are  undoubtedly  very  few  in 
number,  while  in  the  Crustacea,  as  stated  above,  there  are  supposed 
to  be  twenty-three  species  common  to  the  two  areas.  Professor 
Verrill,'  however,  has  pointed  out  that  notwithstanding  the  absence 
of  identical  species  of  Echinoderms,  there  is  a  very  close  relation 
between  the  faunas  of  the  two  coasts.  A  large  proportion  of  the 
genera  are  represented  on  both  sides.  The  fauna  of  the  Pacific  coast 
is  also  very  distinct  from  the  Indo-Pacific  fauna.  The  absence  of 
identical  species  of  Echinoderms  upon  both  coasts  and  their  presence 

^  Crust.  Miss.  Sci.  Mex  ,  p.  4. 

»  Proc.  Acad.  Nat.  Sci.  Phila.,  1890,  pp.  317-340. 

»  Trans.  Conn.  Acad.  vol.  I,  pp.  339-351. 
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in  the  Crustacea  may  be  explain^  upon  the  suppoeition  that  the 
comparatively  recent  connection  of  the  oceans  which  allowed  the  pas- 
aage  of  some  of  the  Crustacea  from  one  coast  to  the  other,  was  not  of 
sufficient  magnitude,  or  did  not  extend  through  a  period  of  time  long 
enough  to  allow  the  less  active  Kchinoderms  to  migrate,  or  their  larvae 
to  he  carried,  from  one  region  into  the  other.  The  general  similaritr, 
on  theother  hand,  of  the  Echinodernis  inhabiting  both  shores,  poiotd 
to  an  earlier  period,  as  in  the  Crustacea,  when  there  was  uninternipted 
communication  between  the  two  areas.  The  present  distinct  specific, 
and  to  a  certain  extent  generic,  character  of  the  two  fauoas  point 
to  a  Hiilisci|uent  complete  »eiinmtion  of  the  two  r^ons.  This  again 
muxt  have  l>een  partially  obliterated,  allowing  a  slight  interming- 
ling of  the  active  form^  of  the  two  areas. 

As  slated  almve,  fn>m  the  geological  researches  conducted  bv  the 
Mexican  Kit<ediliun,  and  other  explorations  in  Central  and  South 
America,  it  is  now  known  that  Mexico  and  more  or  less  of  Central 
nni)  northern  South  Ameri<awere submerged  during  the  Cretaceous 
period,  and  it  Is  prolmhic  that  there  existed  during  this  period  a 
tropical  and  sulHropical  American  littoral  fauna,  undifferentiated 
into  Eui'tern  and  Western  regions.  During  the  succeeding  Tertiary 
{wriod  Central  America  were  elevated,  forming  a  complete  barrier 
between  the  two  oceans,  during  this  ]>eriod  the  diflerentiation  of  the 
two  faunas  took  place.  At  a  still  later  period  there  was  probablT 
a  [lartial  subsidence  of  Central  America,  allowing  the  passage  of  a 
fc(v  forms  of  the  one  region  into  the  other. 

Lil,r.,lHrr  i-flie  i/j«  anJ  srisilr-ryiJ  Cru,taie.i  if  iht  lltif  ln£am  rrpt^t. 
ISIT  Thomi- Sav,      .\n  account  of  Ihe    Cm-tacea  of  iht  Uoiled  Suies.      loor. 
Acid.  Nil.  .<ci.  Phiia.  (Im        " 
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E.  ).  Mien.  Report  on  the  Brachjiura  collected  by  H.  M.  S.  Challenger,  dnr- 
ing  the  j^cin  IS7S-I87S.  IiKladei  Craslacea  collected  in  the  Dcigbborbood  of 
Bermtuli,  Fernando  Nuronha  and  Bahia. 

W.  K.  Brooki.  Report  on  the  Stomalopoda  Collected  bj  H.  H.  S.  Qial- 
lenccr,  during  the  fttn  1878-1876. 

frank  Kien  Beddard,  Report  on  the  Iwpoda  colleaed  by  H.  H.  S.  ChaDen- 
eer.  during  the  reara  1873-1876. 

The  (wo  pteccding  papen  incltide  ipecin  collected  in  the  ncigfaborfiaod  of 
Socnlirero,  St.  Thomaa,  Bermuda.  Fernando  Noronhaand  Bahia. 

I8H7  C.  I..  Heriick.  Conirihaiion  to  the  Faun*  of  the  Gulf  of  Mexico  and  the 
South.  Li<t  of  the  treih-watci  and  marine  Cniuacca  of  Alabama,  with  dcMnp- 
tioni  of  the  new  ipeciei  and  ijnoplical  keys  for  identification.  Memoin  of  ibc 
Ueniton  Scientific  Auocialion,  Grancille,  Ohio,  toI.  I,  No.  I. 

a  dredged  I7  II.  M.  S. 
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Explanation  of  Plate  V. 

Fig.  1.  Clibanarius  formosuSf  natural  size. 

Fig.  2.  Dorsal  surface  of  the  right  hand. 

Fig.  3.  Clibanarins  vittatuSj  natural  size. 

Fig.  4.  Dorsal  surface  of  the  right  hand. 

Fig.  5.  Oelaaimus  speciosus,  natural  size. 

Fig.  6.  Inner  surface  of  the  hand. 

Fig.  7.  Panopcms  Herhstii,     Dorsal  surface    of    the    carapace, 

showing  the  leaf-like  antero-lateral  teeth. 

Fig.  8.  Pakemonella  Yucatanica,  enlarged  two  diameters. 

Explanation  of  Plate  VI. 

Fig.  1.     Hippolyte  Wurdemanni.     Enlarged  two  diameters. 

Fig»  2.     Ligia  Baudiniana,     Enlarged  two  diameters. 

Fig.  3.     Oirolana  Mayana,     Enlarged  three  diameters. 

Fig.  4.     Right  side,  enlarged  three  diameters. 

Fig.  5.     Dorsal  view  of  right  anterior  antenna  much  enlarged. 

Fig.  6.     Anterior  view  of  same. 

Fig.  7.     Last  abdominal  segment  with  appendages  much  enlarged. 

Figs.  8,  9,  10.    First,  fourth  and  seventh  legs  of  the  right  side. 

Fig.  11.   Oymodoeea   caudata,  view   of   left    side   enlarged    three 

diameters. 
Fig.  12.  Dorsal  view,  enlarged  three  diameters. 
Fig.  13.  Seventh  thoracic  segment,  with  the  male  appendages,  much 

enlarged. 
Fig.  14.  Fourth  leg  of  the  right  side,  much  enlarged. 
Fig.  15.   Cymodoeea  BermudenaiSj  enlarged  three  diameters. 
Fig.  16.  Left  side,  enlarged  three  diameters. 
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April  7, 
Mr.  Theodore  D.  Ramd  in  tlie  clmir. 
Fifty-three  perHoiia  present. 

Paiien'  under  the  following  titles  were  presented  for  publiration  : — 
Mexican  Grasses:  An  enumeration  of  the  Grasses  collected  by 
Mr.  (.'.<;.  Pringlo  in  Mexit-o  in  1890.     By  F.  Lamaon  Scribner. 

MintTal  Ijocalitiesof  Philadelphia  and  Vicinity,  By  Theodore 
D.  Rand,  William  W.  Jefferis  and  J.  T.  M.  Canleza,  M.D. 

Al-KIL    14. 

The  President,  Dr.  JtwErii  Leiuy,  in  the  chair. 

Twenty-five  jiersona  present. 

A  |iii|*r  entitled  "  Note  on  Mesozoic  Mammalia,"  by  O.  C. 
Man^h,  was  presentoil  for  puliHcntion. 

The  deaths  of  Mr.  Aubrey  II.  Smith,  tnonil>er,  on  the  14tb  and 
Mr.  A.  Sydney  Biddle,  member,  on  the  9th  'inM.  were  announced. 

Ai-Hti,  21. 
Mr.  CnAHi.tM  MoKRiH  in  the  chair. 
Twfnty-four  [xr^ons  present. 
The  d.-aih  <.f  Mr.  P.  W.  Shealer,  a   member,   March  26,  wiw 

.nnird. 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  209 

Iwifugus  "  becomes  a  pedomoq)liic  variety  of  F.  subulatus.  It  might 
be  expected  that  pedomorphic  varieties  closely  resemble  each  other 
when  the  same  disposition  is  exhibited  in  closely  allied  species.  It 
is  almost  impossible  to  distinguish  the  pedomorphic  variety  of  V. 
suhulatus  from  that  of  F.  nitidus;  or,  to  express  it  differently,  the  "  V. 
lueifugua "  from  the  range  of  F  subulatus  is  an  almost  identical 
form  with  the  "  F.  lucifuaua  "  from  the  range  of  F  nitidxia.  Some 
species  exhibit  the  disposition  to  retain  pedomorphic  variation  to  a 
greater  degree  than  others,  and  it  is  held  to  be  probably  true  that 
the  existence  of  this  disposition  to  so  remarkable  a  degree  in  the 
North  American  species  of  Vespertilio  accounts  for  the  great 
confusion  which  has  existed  in  this  genus. — Writers  imply  by  their 
language  that  there  is  but  one  kind  of  variation,  namely,  the  geo- 
graphical. It  is  an  advantage  to  recognize  two  kinds,  namely,  the 
pedomorphic  and  the  geographical. 


April  28. 
Dr.  George  H.  Horn  in  the  chair. 

Twenty-four  persons  present. 

The  following  were  elected  members : 

John  Arschagonni,  M.  D.,  Robert  P.  Morton,  Witmer  Stone  and 
Edwin  Corlies  Atkinson. 

Charier  Otis  Whitman  of  Worcester,  was  elected  a  correspondent. 
The  following  were  ordered  to  be  printed : — 
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ECHtKODEKMB  AVD  ABTHSOPODB  FBOK  JAPAK. 
BY  J.   E.   IV  EB. 

The  mariDe  invertebrates  enumerated  and  described  in  the  follow- 
ing pages  were  collected  by  Mr.  Frederick  Stearns,  of  Detroit,  Mich- 
igan, during  nearly  a  year's  residence  in  Japan.  He  was  assisted 
by  an  intelligent  Japanese,  who  visited  at  intervals  the  entire  south- 
eastern coast  from  Tokyo  by  Sagama  and  Saruga,  along  Kii,  Awa 
'  and  Toza,  and  the  north  shore  of  the  Inland  Sea  as  far  west 
as  Bingo,  in  communication  with  the  fishermen,  who  dredge  for 
fish  and  molluscs  in  water  sometimes  as  deep  ae  thirty  fathoms. 

The  southeastern  coast  of  Japan  is  washed  by  the  warm  waters  of 
the  Kuro  Scbiwo,  the  continuation  of  the  north  equatorial  current  of 
the  Pacific.  The  fauna  of  this  coast  is  essentially  Indo-Pacific, 
although  it  possesses  many  species  both  of  echinoderms  and  crusta- 
ceans peculiar  to  it.'  There  does  not  appear  to  be  any  evidence  of 
a  recent  connection  of  the  southern  portion  of  Japan  with  the  main- 
land, and  the  Indo-Pacific  species  found  there  must  have  been 
carried  thither  by  the  Kuro  Scbiwo,  probably  in  the  larval  condition. 
The  forms  that  are  peculiar  may  be  regarded  as  Indo-Pacific  types 
differentiated  by  the  special  character  of  these  shores. 

The  knowledge  of  the  echinoderm  and  crustacean  faunas  of  these 
coasts  has  been  largely  derived  from  the  collections  made  by  Ph. 


r 
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1860,  and  by  Miers^  in  1879.  Dr.  Ludwig  Doderlein^  has  made  the 
most  important  addition  to  the  department  of  Echinoids,  recording 
in  1885  forty-seven  species  of  sea  urchins  collected  by  himself  in 
Japan,  of  which  twenty  were  new.  The  most  important  con- 
tribution to  the  Pycnogonoids  of  Japan  was  made  in  1890  by  Dr.  A. 
Ortman,'  who  described  the  specimens  collected  by  Dr.  Doderlein. 
Three  new  species,  collected  by  Dr.  Hilgendorffin  Japan  had  already 
Jyeen  described  by  R.  Bohm  *  in  1879.  The  Challenger  Expedition 
collected  on  the  southeast  coast  of  Japan.  Its  various  monographs 
contain  contributions  to  the  fauna  of  this  coast. 

The  entire  collection  made  by  Mr.  Stearns  was  not  forwarded  to 
me,  only  duplicates  being  sent  where  more  than  one  specimen  was 
collected.  I  am,  therefore,  unable  to  give  any  particulars  as  to  the 
abundance  or  scarcity  of  the  forms  obtained,  except  in  the  cases 
"where  only  one  specimen  was  found,  when  that  fact  is  stated. 

I  wish  to  acknowledge  my  indebtedness  to  Mr.  Stearns,  for  his 
liberality  in  making  possible  the  publication  of  the  plates  accom- 
panying this  paper. 

In  the  following  pages  the  species  of  echinoderms  and  Crustacea 
collected  by  Mr.  Stearns  are  enumerated,  a  new  Ophurian,  a  new 
crab,  and  a  new  and  interesting  Pycnogonoid  are  described,  and 
several  species  of  star-fishes  hitherto  unfigured,  have  been  figured. 

ASTEROIDEA. 

Aatropaoten  armatus. 

MQIler  und  Troschel,  S3rslem  der  Asteriden,  p.  71. 

Aatrop«oten  Japonious.    PI.  VII,  figs.  5-9. 
MUller  and  Troschel,  op.  cit.,  p.  205. 

Only  a  single  specimen  collected  by  Mr.  Stearns. 

Aatropeoten  sooparius.    PI.  VIII,  figs.  1-4. 
Miiiler  and  Troschel,  op.  cit.,  p.  71. 

Lnidia  qninaria.    PI.  IX,  figs.  5-9. 

Von  Martens,  Archiv  f.  Natorg.  1865,  p.  352. 
Sladen,  Challenger  Asteroidea,  p.  253. 

*  On  a  collection  of  Crustacea  made  by  Capt.  H.  St.  John,  R.  N.  in  the  Corean 
and  Japanese  Seas.  Pt.  I,  Podophthalmia,  with  an  appendix  by  Capt.  H.  C.  St. 
John,  Proc.  Zool.  See.  1879,  pp.  18-61,  Pis.  I-III. 

'Sccigel  von  Japan  und  den  Lius  Riu  Inseln,  Arch.  f.  Naturg.,  Jahrg.  II,  pp. 
78-112,  and  Die  Japanische  Sceigel.  1,  Familien  Cidarida  und  SaUnida^  Stuttgart, 
1887. 

»  Zool.  Jahrbb.  Bd.  5,  pp.  157-167. 

*S.  B.  Gcsellsch.  Naturf.  Freunde  zu  Berlin,  1879,  pp.  53-60. 
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Aitsrlna  p««tliiif«rr     PI.  X.  figi.  1-1. 

Mailer  and  Troschel,  op,  cit ,  p.  *). 
Von  Monens,  op.  CJt.,  p.  S52. 

Nine  spccimenB  of  thisBpecieg  were  sent  by  Mr.  Steams,  indicating 
that  h  is  found  in  nbundance.  It  agrees  in  general  charactera  with 
Atterina  miniala,  but  differs  from  tli at  species  in  the  more  heap-like 
arrangement  of  the  spinelets  of  the  paxillie,  in  the  absence  of  a  well 
marked  scries  uf  paxtllte  along  the  middle  line  of  the  dorsal  surface 
of  eacii  arm,  and  in  the  color. 

Haldol  umlranlarii  vsr.  JiMiiiot.     PI.  VII,  flgi.  l-t. 
Von  Mane.li.  op  cit..  p.  851. 

Cribralla  itiirDlBolantB.    PI.  IX,  figi.  l^t. 
().  y.  .MUllei,  Zool.  I)»n.  Pioiir.,  p.  234. 

SUden,  op.  cit.,  p.  642. 

AftariM  Amnrtatit.     PI.  VIII,  tgi.  :>-*. 

Liitfcen.  Vidtn^k.  Mcldef.  Kj«bei,ha«o,  1871. p.  296. 
Sladen,  op,  cil..  p.  .iX). 

This  !>|>ecies  is  closely  related  to  Atteria*  vertieolar  of  Sladen. 
Future  investigation  may  prove  them  to  be  identical. 


Only  a  single  sin'cimen  was  collected  by  Mr.  Stearns. 
OPHIUBOIDEA. 

FMUnara  SUaTDlll,  a.  t\:     PI.  \l.  G|[a.  l-j. 

I>i?k  covered  l)enealh  the  graiiuIatioQ  with  small  coarse  sea  lea ; 
(rrnniilatiun  fine  iiml  close;  radial  shields  large,  irregularly  oval, 
»>omt>whal  aeuto  nt  both  endn,  nearly  twice  a»  long  as  broad.  Mouth 
shifldfl  liirgf.  ciili-triangnlar;  !>upplementary  plate  semi-circular,  leas 
than  uiK'-funrth  the  size  of  the  mouth  shields.      Side  mouth  shielda 
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between  the  first  and  second  under  arm  plates.  Two  tentacle  scales, 
the  inner  one  longer  than  the  outer,  with  a  round  end,  the  outer 
broader  than  the  inner  one,  shorter  and  truncated,  overlapping  the 
base  of  the  lowest  side  arm  spine ;  side  arm  plates  occupying  two- 
thirds  of  the  height  of  the  arm,  near  the  base  of  the  arm,  with 
eleven  short  flattened  arm  spines,  the  lowest  arm  spine  the  longest, 
the  rest  subequal  about  one-half  the  length  the  side  arm  plate. 

Dorsal  surface  of  the  disk  in  dried  specimen  dirty  brown,  mottled 
with  darker  and  lighter  brown.  Radial  shields  chocolate  brown. 
Dorsal  surface  of  the  arms  greenish-gray  irregularly  banded  with 
dark  brown  and  spotted  with  lighter.  Ventral  surface  of  the  disk 
brownish  around  the  edges  and  reddish  spotted  with  lighter  towards 
the  center.  Ventral  surface  of  the  arms  grayish  towards  the 
extremities  and  reddish  spotted  with  lighter  in  the  neighborhood  of 
the  disk. 

In  the  specimen  described,  diameter  of  the  disk  30  mm.,  length 
of  an  arm  from  the  edge  of  the  disk  to  the  tip,  105  mm. 

This  species  is  allied  to  Pectinura  marmorata}  from  the  Philippines, 
but  may  be  distinguished  from  it  by  its  much  smaller  supplementary 
mouth  shields,  its  higher  side  arm  plates,  its  shorter  and  flatter  arm 
spines,  and  its  truncated,  not  rounded,  outer  tentacle  scale. 

A  single  specimen  has  been  presented  to  the  Academy  by  Mr. 
Steams. 

Ophioploous  imbricatus.    PI.  XI,  figs.  6-10. 

Muller  and  Troschel.  op.  cit.,  p.  93. 

Lyman,  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  VIII,  p.  76;  lUus.  Cat.,  p.  69.  Mem. 
Mus.  Comp.  Zool.,  Vol.  1;  Challenger  Ophiuroidea,  p.  20,  PI.  XXXVII,  figs. 
10-12. 

Three  specimens.  The  largest  with -a  disk  28  mm.  in  diameter, 
one-third  of  the  length  of  an  arm,  and  the  smallest  with  a  disk  13 
mm.  in  diameter,  one-fourth  of  the  length  of  an  arm.  Genital  slits, 
as  observed  by  Mr.  Lyman  ^  on  specimens  from  Japan  and  Java  in 
the  Leyden  Museum,  extending  to  the  mouth  shields,  thus  reach- 
ing for  more  than  half  the  distance  from  the  aboral  edge  of  the 
mouth  shields  to  the  edge  of  the  disk.  The  specimens  collected  by 
Mr.  Stearns  also  differ  from  the  typical  form  of  Ophioplocus 
imbricatus  in  the  presence  of  a  number  of  small  supplementary  arm 
plates  between,  or  on  the  edges  of  the  larger  plates. 

»  Lyman.  Bull.  Mus.  Comp.  Zool.,  Vol.  3,  pp.  222,  223,  PI.  V,  figs.  1-7. 
a  Bull.  Mus.  Comp.  Zool.,  Vol.,  VIII,  p.  228. 
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,p.44Q;  Rev.  Echin.,  Mem.  Mut.  CoopL 


OaniMldarii  blMiiklii. 

StffhtinoiiJan'i  biitrialii,  UCdcrUin,  Archiv  f.  Nalurg.  Jalirg.  &1,  p.  80. 

CaniwiAiHi  iisma/ii.  UOJeilein.  •■  Die  JmpaniiChe  Snigcl,"  Tbeil.  1,  pp.  10- 
18,  Taf.  V,  Tat.  Vm,  fig.  8«h. 

A  mv^le  test  of  this  interesting  species  waa  collected  hj  Mr. 
.Siennii'.  The  i-oronnl,  genital  &i)d  ocular  plat«s  are  moderately 
thick. 

Diadtma  latoiam. 
(•lay.  iSJS.  Ann.  1'hil.,  p.  4  (doni  Rumph.). 
A.  Afiasiii,  Rev.  Echin..  Mem.  Mus.  Cump.  Zool.  Vol.,!!!,  p.  274,  PU.  IV«,  we. 

StranfylMBBUotai  dapratani. 

A.  A|;>^Mi,  I'roc.  Acxl.  Nal.  Sci.  Fhila 
Z.n.1,Vol.  in,p.  440. 

A  single  i'i>ei.'iiuen  collected. 

8tran|7lo«entTatni  tnbfTonUtai, 
I.am>rck,  Anim.  ui»  Vert.,  \i.  50. 
A.  A^UKU.  Rev.  Echin.,  p.  44».  PI.  V  b,  figi.  4-5.  PI.  XXXVI.  fig.  4. 

TcmnopUam*  Bcjnaadl, 

Airm'.Mi,  C.  R..  Ann.  Sci.  Nat.,  VI,  p.  31(0. 

A,  Ak»-"',  Rev.  Echin.,  p.  46:,  I'l.  VIII.  figs.  2i-24.  PI.  VIII  ■.  ligi.  6.  T. 

Tamn«pl«Dnif  t«r*am*Uoiii. 

I.etke,  Ailditamenw  ad.  Klein,  p.  91. 
A.  AgM-ii.  Rev.  Echm.  pp.  403,  404.  PI   Villa,  figs.  4-0. 

yamimatna  lUrdwukii,  Gray,  Proc.  Zool.  Sue.  1S55.  p.  30  i  A.  A£Ki>ii,  cm. 
eil..  w.  4<>0,  401.  PU.  VIII,  Villa.  XXV,  XXXVI. 

In  the  ^rics  of  MX  0])ccinieiis  presented  to  the  Academv  by  Mr. 
Sleurns.  three  arc  forms  connecting  TViniHip/runM  foreuinaliai  Mid 
Ti-iniioj'feiiriu  Ilardtcirkii  an  defined  by  Professor  Aleiander  Agmxis 
in  iIk'  Ucvisinii  of  the  Echini,  and  I  am,  therefore,  compelled  to 
n-;;aril  I  hi.'  hittt-r  s|iecics  as  a  synonym  of  the  former.  One  specimen 
havinv'  rntlii-r  deep  jiili',  has  the  ocular  and  genital  plates  covered 
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In  the  specimens  presented  to  the  Academy  by  Mr.  Stearns  the 
connecting  walls  do  not  ramify,  and  as  there  can  be  no  doubt  that 
these  specimens  belong  to  this  species,  the  distinction  between  the 
^nera  Peronella  and  Laganum^  as  defined  by  Professor  Alexander 
Agassiz,  does  not  hold  good. 

Xohinaraohnius  mirabilii. 

Baraard,  A.  Agassiz,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  p.  359. 

A.  Agassiz,  Rev.  Echin.,  Mem.  Mus.  Comp.  Zool.,  Vol.  Ill,  p.  526,  Pis.  XIII 
a,  XXXVII. 

Sohiiaiter  Japonicui. 

A.  Agassiz,  Proc.  Acad.  Nat.  Sci.  Phila.  1879,  Vol.  XIV,  p.  212;  Challenger 
Echinoidea,  p.  202,  Pis.  XXXVI,  XLIII,  XLV. 

CRUSTACEA. 

Puffettia  inoisa. 

Pisa  iHalmius)  incisaf  De  Haan,  Fauna  Japonica,  Crust.,  p.  98,  PI.  XXIV,  fig. 
8,  PI.  G. 

Pugettia  incisa,  Miers,  Challenger  Brachyura,  p.  40. 

Chlorinoides  longispinui. 

Maja  {Chorinus)  longispina^  De  Haan,  op.  cit.,  p.  94,  Tab.  XXIII,  fig.  2, 
Maja  {Chorinus)  acuUata.) 

Cklorinoides  longispinus^  Miers,  Challenger  Brachyura,  p.  53. 

Sehiiophrys  aipera. 

Mithrax  aspeta^  Milne-Edwards,  Hist.  Nat.  Crust.,  Vol.  I,  p.  320. 
Schizophrys  asjpera^  A.  Milne-Edwards,  Nouv.  Arch.,  Vol.  VIII,  p.  231,  figs. 
1-lf. 

Lambnis  validui. 

Parlhenope  [Lambrus)  validuSf  De  Haan,  op.  cit.,p.  90,  Tab.  XXI,  fig.  1,  Tab. 
XXII,  figs.  1-3. 

Atargatis  floridus. 

Cancer ftoridus^  L.,  Syst.  Nat.,  ed.  XII,  p.  1044. 

Atergatis  floridus y  Dana,  Crust.  U.  S.  Explor.  Exped.,  p.  159,  PI.  VII,  fig.  4. 

A  single  specimen  was  collected. 

Ooniosoma  Japonionm. 

Goniosoma  sexdentatay  De  Haan,  op.  cit.,  41,  PI.  XII,  fig.  1. 

Goniosoma  Japonic  urn,  A.  Milne- Edwards,  Arch.  Mus.,  t.  X,  p.  372. 

Goniosoma  acuiuniy  A.  Milne- Edwards,  Nouv.  Arch.,  t.  V,  p.  150,  PI.  VII,  figs. 
8-10. 

The  specimen  given  to  the  Academy  by  Mr.  Stearns  is  inter- 
mediate in  character  between  G,  Japonicum  and  O.  acutum,  and  I 
have,  therefore,  given  the  latter  species  as  a  synonym  of  the  former. 
The  posterior  antero-lateral  tooth  on  the  right  side  is  produced  as 
in  Milne-Edwards'  figure  of  O.  acutum^  but  on  the  left  side  it  is  not 
produced  and  is  not  longer  than  the  preceding  tooth.  The  carapace 
is  rather  less  extended  at  the  sides  than  in  the  figure  of  this  species, 
and  rather  more  so  than  in  the  figure  of  G.  Japonicum.    The  antero- 
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Iniernl  teeth  are  rather  lees  prominent  than  in  G,  nnttum  and  rfttber 
more  so  than  in  G.  Japonimvi.  The  outline  of  the  poetero-luenl 
borders  of  the  carapace  la  also  intermediate  in  character.  Three 
other  ^[>ecimenti  from  Japan  in  the  Mueeuni  of  this  Academy  #how 
the  |)a*«ijre  of  tlie  one  form  into  the  other. 

I,  De  ll«an.  op.  cil.,  p  M.  T»b.  XV,  ^  1 

lUtni. 

),  T»b.  XI.  lig,  5. 

i  Tab.  XV,  flR.  6. 


Saiarma  afflnii. 

Cm/..,.,  {/Wiy,c 

ErlMlitir  lapoDloa. 
Philyra  ptanm. 


ij)  affinit,  De  IU»n,  op.  cit.,  p.  ' 
)  Jaftnieus,  Dt  Harni,  op.  cit.,  | 

.p.  [3i,T»b.  xxxni.riE.  7, 

XXXlM.llK  H. 


;.  Tab.  XVIll.fij  .^ 
39.  Tib.  XVII. 


LciiMiia  anidcntata. 


,p-  ISt,  Tab.  XXXtll,  fig.  ,T 


Leneoaia  lonsltrani. 

lie  iUao.  <>!>.     - 

II  is  very  |i 


p.  132.  Tab.  XXXIll.fig.  4. 
ba1>le  thnt  this  and   the  preceding  form  represent 
L'lies  of  the  mme  sjiecies. 


f 
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orbit  to  the  third,  and  the  first  placed  rather  higher  upon  the 
carapace  than  the  other  two,  at  about  one-third  of  the  distance  from 
the  posterior  border  of  the  orbit  to  the  third  tooth.  Lateral  border 
divided  by  a  groove  which  commences  at  about  one-third  of  the  dis- 
tance from  the  third  antero-lateral  tooth  to  the  posterior  border  of 
the  carapace.  Behind  the  groove  at  its  commencement  is  a  small 
tooth.  This  groove  is  continued  backwards  and  inwards  across  the 
branchial  area  and  ends  by  passing  forwards  into  the  groove  separat- 
ing the  branchial  and  cardiac  regions.  The  subhepatic  area  is  small 
and  has  four  small  teeth,  two  of  them  placed  one  behind  the  other 
beneath  the  eye,  along  the  inner  border  of  the  area ;  a  third  placed 
behind  these  two ;  and  a  fourth  placed  half  way  between  the  last 
mentioned  and  the  second  antero-lateral  tooth  on  the  edge  of  the 
carapace. 

Two  large  tubercles  upon  the  distal  edge  of  the  outer  surface  of 
the  carpus  of  the  cheliped,  a  smaller  one  behind  these  two,  and  a 
still  smaller  one  above  this  one.  Two  tubercles  upon  the  distal  end 
of  the  upper  surface  of  the  mauus,  the  outer  tubercle  the  larger  of 
the  two,  and  a  minute  tubercle  situated  at  the  proximal  end  of  a  row 
of  three  minute  tubercles  along  the  inner  edge  of  the  upper  surface. 
The  carpal  joints  of  the  two  anterior  pairs  of  cruripeds  (ambulatory 
legs)  end  in  two  tubercles,  the  propodal  joints  in  one.  In  the  spec- 
imen examined  only  the  first  pair  of  the  last  two  pairs  of  cruripeds 
are  entire,  and  they  possess  but  a  single  claw  each. 

The  entire  specimen  under  examination  is  covered  with  apparently 
a  pilose  pubescence. 

The  species  closely  resembles  Cryptodromia  Japonica  but  may  be 
readily  distinguished  from  it  by  the  presence  of  three  antero-lateral 
teeth  instead  of  two. 

The  genus  Cryptodromia  was  established  by  Stimpson  in  1858,^ 
and  the  following  species,  have  been  referred  to  it : — 

C.  nodipes^  Dromia  nodipes  (Lamarck)  Milne- Edwards,  Hist.  Nat.  Crust.,  t.  II, 
p.  177, 1837;  Gucrin,  Icon.',  PI.  14,  fig.  1. 

C.  failaXt  Dromia  fallax  (Lamarck)  Milne-Edwards,  op.  cit.,  p.  176  ;  Mauritius. 
C,  laieralis,  Dromia  lateralis^  Gray,  Zool.  MisccU.,  p.  40 ;  Haswell,  Cat.  Austral. 
Crast.,  p.  189. 

Australia,  New  Zealand  and  Japan. 
C.  coronata,  Stimps.,  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,  p.  239. 

Bonin  Islands. 
C,  tuberculaiay  Stimps.,  op.  cit.,  p.  239. 

Caspar  Straits,  Island  of  Kikaisima  and  Bay  of  Kagosima. 

»  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  p.  225. 

15 
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AiUriu  pMUnitBra.  Pi.  X.  flg>.  1-4. 
Milller  and  Tru>chel,  op.  cil  ,  p.  HI. 
Von  Mutent.  op.  cit.,  p.  352. 

Nine  specimens  of  this  species  were  sent  by  Mr.  Slcarns,  indicating 
tiiut  it  is  found  in  nbiindance.  It  agrees  in  general  characters  with 
Aiterina  mimata,  but  differs  from  that  spcciea  in  the  more  heap-like 
arrangement  of  the  spinelete  of  thepaxillra,  in  the  absence  of  &  well 
marked  series  uf  paxil)»  along  the  middle  line  of  the  donftlsuHiKe 
of  each  arm,  and  in  the  color. 


Hardaa  lamirtfillarii  < 


JmMaiam.    PI.  VII.  Ili;i.  1-4. 


"'85f*' 


CribTilIa  tugainolanta.  I'l.  tx,  flgn.  1-4. 
O,  K.  MUlUr,  Zool.  Dm.  Piodr.,  p.  ■^34. 
Stailcn.  op.  ci(.,  p.  64'i. 

Af t«rlM  AroaraniU.    I'l.  VIII.  Hki-.  i-». 

miken.  Vidcu'.k.  Meddel.  KjdbenhavcD,  IKTl.p.  -JUi. 
Sialic n,  op.  cil.,  p.  .'>7.). 

This  »]>ecies  is  closely  related  to  Atteritu  versicolor  of  Sladen. 
Future  investigation  may  prove  them  to  be  identical. 

A(t«rlM  torqaata. 

Slidcn,  op.  cil.p.  .'iTO,  PI.  ai.fici.  1-4. 

Only  a  single  s]>ccimcn  was  collected  by  Mr.  Stearns. 
OPHIUROIDEA. 

Paotlnara  Busrnaii.  n.  i\:    PI.  XI.  liKi.  I-J. 

THsk  twered  lieneath  the  granulation  with  small  coarse  scales; 
graiiutatiMii  line  and  close;  radial  shield.1  targe,  irregularly  oval, 
tuimewhat  acntv  at  both  eml^,  nearly  t»-i(.-c  an  lung  as  broad.  Mouth 
nliicld:!  tar>:e,  Hub-triangular ;  supplementary  plate  wnii-circular,le« 
thnn  iinc-foiirth  the  size  of  ihc  mouth  siiieldB.      Side  mouth  shields 
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Aioorhynohui  Japonioui,  d.  sp.    PI.  XII,  figs.  4-10. 

Body  strong,  slender ;  its  surface  very  minutely  tuberculated ; 
tubercles  themselves,  when  highly  magnified,  seem  to  be  multi- 
tuberculate  ;  proboscis  one-third  of  the  total  length  of  the  body  ; 
abdomen  one-half  of  the  length  of  the  proboscis  ;  three  strong  spines 
placed  on  the  dorsal  posterior  margin  of  the  first  three  cephalo- 
thoracic  segments.  Proboscis  stout,  pyriform,  triangular  in  trans- 
verse section  ;  sides  of  the  proboscis  not  longitudinally  furrowed, 
divided  by  constriction  into  an  anterior  and  a  posterior  portion,  the 
anterior  portion  nearly  twice  as  long  as  the  posterior  portion,  the 
whole  resembling  an  unopened  rose-bud  ;  truncated  at  its  extrem- 
ity.    Mouth  large,  triangular. 

Length  of  the  first  cephalo-thoracio  segment  about  two-fiflhs  of 
that  of  the  whole  cephalo-thorax.  Anterior  portion  rectangular, 
bearing  at  the  angles  the  mandibles.  No  azygous  knob  between  the 
mandibles.  Palpi  inserted  at  about  one-quarter  of  the  distance  be- 
tween its  anterior  and  posterior  extremities,  a  slight  elevation  be- 
tween the  palpi.  Slightly  narrowed  immediately  behind  the  inser- 
tion of  the  palpi.  Large,  conical,  oculiferous  tubercle  situated  be- 
tween the  lateral  processes  of  the  ovigerous  legs  at  rather  more  than 
half  the  distance  from  its  anterior  to  its  posterior  border,  possess- 
ing four  distinct  eyes  of  moderate  size  ;  the  two  anterior  eyes  rather 
larger  than  the  two  posterior;  pigment  of  a  light  reddish  color.  A 
rather  smaller  tubercle  is  found  upon  its  dorsal  posterior  border. 
Lateral  processes  for  the  insertion  of  the  ovigerous  legs,  short,  not 
longer  than  the  width  of  that  portion  of  the  segment  directly  in 
front  of  them ;  those  for  the  insertion  of  the  true  legs  long,  three 
times  as  long  as  those  last  mentioned. 

Second  and  third  cephalothoracic  segments  about  as  long  as  their 
lateral  processes  which  are  rather  longer  than  those  of  the  first 
segment ;  each  segment  possessing  a  prominent  tubercle  upon  its 
postero-dorsal  margin.  Fourth  cephalo-thoracic  segment  of  about 
the  same  length  as  the  third. 

Abdomen  long  and  narrow,  slightly  swollen  at  the  extremity. 

Mandibles  three  jointed,  chelate,  claws  very  small,  slight.  First 
joint  the  longest ;  second  joint  rather  more  than  half  as  long  as  the 
first  joint. 

Palpi  incomplete  in  the  specimen,  only  eight  joints  being  present, 
but  apparently  of  very  nearly  the  same  form  as  in  Aseorhynchua  gla- 
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ECHINOIDEA. 

OoBloeidkrli  biMrialli. 

Sttfhanosidaris  bitrrialit,  Dudeiltin,  Arcbiv  f.  Nalurg.  Jihrg.  &|,  p.  SO. 
OBtic,  iJ.irit  Hieria/ii,  DOJcdcin,  *-  Die  laiiuiitche  Sceigcl, "  Thcil.  I,  ™.  10- 
13.Taf.V.Taf  VIII,  fig.  8«-h. 

A  finglc  teiit  of  thU  ititereating  species  wbb  collected  by  Mr. 
Sicnrn».  The  coronal,  genital  and  ocular  plates  are  moderatel; 
thk'k. 


ItToaffTlmaBtrotiii  dtpntn*. 

A.  AcJiMii,  l>r'>c.Aca<I.Nat.ScJ.Phila.,p.440;  Kev.  Echin.,  Mem.  Mui.Conip. 
Z.X.1,  Vol.  Ill,  p.  440. 

A  single  Hi>ecinien  collected. 

■troafjliMwntiatni  tnbtTODlatiii. 
I.uiiir(k,  Aiiim  uns  Vert.,  p.  50. 
A.  .\s«>U,  Kcv.  Echin.,  p.  448,  PI.  V  b,  figi.  4-5.  PI.  XXXVI,  fig.  4. 

TtrnDOpUDrn*  bjnaadl. 

At:*"'!!.  C.  R.,  Ann.  Sci.  Nat.,  VI,  p.  S60. 

.\.  AK».«;,Rev.  Echin.,  p.  461.  Pi.  VIII,  fits,  23-24.  PI.  VIII  «.  6p.  6.  7. 

TtnnopUora*  tortsnatien*. 

1j:tke.  A<M<umenl>  ad.  KItin.  p.  91. 

A.  Akjwi,  Kev   Echin.  |ip.  463.  4M.  PI   Villa,  fip.  4-S. 

Tartumalira  llardv/ukii,  dray.  Pfie.  Zool.  Soc.  1855,  p.  39  ;  A.  Anvil,  op. 
eil..  PI'.  4H0.  401.1*li.  VIII,  VIIU,  XXV,  XXXVI. 

In  [lie  series  of  xix  ^jwciniens  preiwnted  to  the  AcademT  by  Mr. 
Kteanii'.  three  arc  fornm  ctnineclinj;  TemnofiUunu  toreumalica  and 
Tfiniioplfiirut  Harduirkii  aH  defined  by  I'rofcesor  Alexander  Agmans 
in  till'  KcviMiiii  <if  the  1-Miini.  and  I  am,  therefore,  compelled  to 
regard  the  hitter  Mjiecies  as  aeynonym  of  the  former.  One  specimen 
having  rather  deep  pitH,  hiu  the  ocular  and  genital  plates  covered 
nij  uthcr  M>.-nHK-nf  ehoi 
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This  is  a  very  fine  species,  much  larger  than  any  other  species  of 
the  genus  yet  known.  The  only  other  species  which  approach  it  in 
size  are  Asearhynchus  glaber  and  Aacorhynchus  orthorhynchua.  It  is 
nearly  half  as  long  again  as  Ascorhynchua  gUiher,  the  larger  of  these 
two  species. 

It  is  closely  allied  to  the  latter  species,  but  differs  from  it  in 
the  following  well-marked  characters  : — 

1.  The  proboscis  is  divided  into  two  portions,  is  truncated  and  not 
longitudinally  furrowed  while  in  A.  glaber  it  is  divided  into  three 
portions,  is  sharply  pointed  and  each  of  its  three  sides  is  longitu- 
dinally furrowed. 

2.  The  oculiferous  tubercle  bears  four  distinct  eyes,  whereas  in  A. 
glaber  it  is  entirely  destitute  of  eyes. 

3.  The  surface  of  the  whole  body  is  covered  with  a  very  minute 
granulation,  whereas  in  A,  glaber  it  is  entirely  smooth,  with  the 
exception  of  the  dorsal  cephalo-thoracic  spines. 

It  will  be  seen  from  the  above  description  that  this  is  a  species  of 
great  interest.  The  form  to  which  it  is  closely  related,  A.  glaber^ 
was  dredged  in  the  Southern  Ocean,  between  the  Cape  of  Good  Hope 
and  Kerguelen  Island  in  1375  fathoms.  The  species  from  Japan 
was  obtained  in  shallow  water.  The  presence  of  eyes  in  A.  Japonicus 
and  the  simple  character  of  the  proboscis,  divided  into  two  portions 
instead  of  into  three,  causes  the  question  as  to  whether  this  si)ecies 
does  not  represent  the  ancestral  type  of  ^.  glaber,  which  may  have 
become  adapted  to  deep  water  and  migrated  southwards. 

Dr.  Hoek  in  his  monograph  of  the  Pycnogonida  collected  by  the 
Challenger  Expedition,  gives  a  list  of  the  species  then  known.  The 
following  species  of  Aacorhynchus  have  been  described  since,  all  from* 
Japan. : — 

A.  rr>'//<?/>'^i/j,Ortmann.Z«)ol.  Jahrbb.Bd.  5,  p.  159,  Taf.  XXIV,  fig.  2,  1890. 
A.  c^labrotdfs,  Ortmann,  op.  cit.,  p.  150,  Taf.  XXIV,  figs.  3a,  3b. 
A.  duornis,  Oitmann^  op.  cit.,  p.  162. 

Of  the  nine  species  now  known,  five  are  peculiar  to  Japan. 

Explanation  of  Plates. 

Plate  VII. 

Fig.  1.     Nardoa  aemiregalaria  var.  Japonica,  dorsal  surface,  natural 

size. 
Fig.  2.     Ventral  surface,  natu      i 
Fig.  3.    Portion  of  the  do 
Fig.  4.    Portion  of  the  ' 
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Fig.  5.  Attropecten  Japonicue,  dorsal  surface,  natural  size. 

Fig.  6.  Ventral  surface,  natural  size. 

Fig.  7.  PortioD  of  the  dunal  surface  of  an  arm,  enlarged. 

Fig.  8.  Portion  of  the  ventral  surface,  enlarged. 

Fig.  9.  Portion  of  the  side  of  an  arm  near  its  base,  enlarged. 

Plate  VIII. 
A»tropecten  tcoparivi,  dorsal  surface,  natural  size. 
Ventral  surface,  natural  size. 
Portion  of  ventral  surface,  of  an  arm,  enlarged. 
Portion  of  dorsal  surface  enlarged. 
Atteriat  AmurentU,  dorsal  surface,  natural  size. 
Ventral  surface,  natural  size. 
Portion  of  the  dorsal  surface  of  an  arm,  enlarged. 
Portion  of  ventral  surface,  enlarged. 

Plate  IX. 
Oribrella  tanffuinolenla,  dorsal  surface,  natural  size. 
Ventral  surface,  natural  size. 
PortioD  of  dorsal  surface  of  an  arm,  enlarged. 
Portion  of  ventral  surface,  enlarged. 
Luidia  quinaria,  dorsal  surface,  natural  size. 
Ventral  surface,  natural  size. 
Portion  of  dorsal  surface  of  an  arm,  enlat^ed. 
Portion  of  the  side  of  an  arm  near  the  base,  enlarged. 


Fig.  1. 

Fig.  2. 

Fig.  3. 

Fig.  4. 

Fig.  5. 

Fig.  6. 

Fig.  7. 

Fig.  8. 

Fig.  1. 

Fig.  2. 

Fig.  3. 

Fig.  4. 

Fig.  5. 

Fig.  fi. 

Fig.  7. 
Fig. 
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Fig.  5.    Portion  of  the  side  of  an  arm  near  Ihe  base,  enlarged. 

Fig.  6.     OpMopltKUt  imbricalus.     Dorsal  surface,  natural  size. 

Fig.  7.     Ventral  surface,  natural  size. 

Fig.  8.  Portion  of  the  dorsal  surface  of  the  disk  and  nii  arm,  en- 
larged. 

Fig.  9.  Portion  of  the  ventral  surface  of  the  disk  anil  an  arm, 
enlarged. 

Fig.  10.    Portion  of  the  side  of  an  arm  near  the  base,  enlarged. 

Plate  XII. 
Fig.  1.     Oryptodromia  Stearnsii,  dorsal  surface,  natural  size. 
Fig.  2.    Ventral  surface,  natural  size. 
Fig.  3.     Left  side  of  the  carapace,  natural  size. 
Fig.  4.     Ateorhi/nektu  Japonicm,  dorsal  surface,  natural  size. 
Fig.  5.     Ventral  surface,  natural  size. 
Fig.  6.    Right  side  of  the  trunk  with  anterior  appendages,  without 

the  legs,  natural  size. 
Fig.  7.    Oculiferous  tubercle,  viewed  from  the  right  side,  enlarged. 
Fig.  8.     Oculiferous    tubercle,    viewed   from     above,  -etilurged,    a 

anterior  margin,  b  posterior  margin. 
Fig.  9.    Fifth  joint  of  the  fourth  leg  on  the  right  side,  enlarged. 
Fig.  10.    Mandibles,  viewed  from  above,  enlarged. 
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BY    R.   W.  SHUFELDT,  M.    D. 

Mr.  Lucien  M.  Turner,  on  the  20th  of  May,  1884,  collected  at 
Fort  Cliiuio,Ungava  District,  Hudson's  Bay,  ttro  apecimena  of  foetal 
Reindeer,  or  Woodland  Caribou  {Rangifer  tar andus  caribov,  Kerr), 
one  being  a  male  and  the  other  a  female.  They  were  taken  from 
alain  does,  "  one  from  each,  and  within  eighteen  days  of  delivery," 
and  at  once  consigned  to  strong  alcohol,  the  tank  containing  them 
being  sent  to  the  Smithsonian  Institution  at  Washington.  Early 
in  February,  1886,  Professor  Baird  sent  them  to  the  writer, 
then  residing  at  Fort  Wingate,  New  Mexico,  for  anatomical  descrip- 
tion ;  owing  to  the  fact,  however,  that  my  investigations  upon  the 
osteology  of  arctic  birds  then  engaged  every  moment  of  my  available 
time,  they  were  not  examined  until  nearly  the  middle  of  June  of  the 
same  year.  Although  they  had  been  in  spirit  two  years,  they  were 
found  to  be  in  oiccellent  condition,  and  I  at  once  made  the  drawing 
of  the  head  of  the  male,  which  illustrates  the  present  paper.  Aa 
will  be  seen  further  on,  the  male  fawn  of  this  pair  is  somewhat 
larger  than  the  female,  with  which  it  differs  in  several  minor 
details  other  than  those  pertaining  to  the  organs  of  ses. 

The  male  subject  I  found  to  jiossesa  a  very  full  coat  of  soft  fine 
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The  limbs  sre  of  about  the  same  shade  as  the  back,  and  the  tail, 
which  is  well  developed,  ia  dark  above  and  lighter  beneath.  No 
pure  white  occurs  upon  either  of  the  specimens. 


.^'*^ 


Unfortunately,  the  eyeb  were  found  to  be  nearly  destroyed  for  any 
pur{>ose,  and  it  was  not  only  impossible  to  tell  the  color  of  the  irides, 
but  the  long  keeping  had  i-endered  them  useless  for  anutoiiiical 
description. 

All  of  the  hoofs  were  found  to  be  fairly  well  developed,  except  at 
their  ant«ro-internal  tips,  where  the  horn-substance  had  been  of  such 
a  delicate  and  elementary  character  as  to  have  become  quite 
shrunken  and  wrinkled  by  the  action  of  the  alcohol. 

These  remarks  apply  equally  well  to  the  condition  of  the  hoofs  of 
the  posterior  rudimentary  digits,  of  which,  as  usual,  there  are  two 
at  the  back  of  each  foot. 

Either  external  nostril  is  an  aperture  of  considerable  size,  and 
viewed  from  above  it  is  parallel  to  the  longitudinal  axis  of  the  body, 
while  seen  upon  lateral  aspect  it  Is  oblique  with  its  posterior  com- 
missure the  higher. 
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E^elaahefl  are  well  pmnouaced  on  the  evelids.  especiallT  on  t!>« 
Miperior  ones,  beJDg  be«t  developed  on  the  middle  of  the  lid.  uid 
becoming  shorter  u  we  proceed  in  the  direction  of  either  cmnthu^. 

A  portion  of  the  umhilickl  eofd  remains  attached  to  either  "ne  of 
the  specimen^  but  the  placentK  were  not  sent  with  them. 

The  theca  af  the  penis  i»  attached  to  the  abdomen  to  within  44 
centimetres  of  the  umbilical  cord,  beyond  which  it  i»  pendant,  and 
in  tbi^  youn;;  apecimen  was  found  to  completetr  enaheathe  the  orj^an 
which  it  contains.  This  theca  h  very  well  coTered  with  rather 
long  hair  of  a  bright  clay  color. 

At  this  age  the  tenicles  hare  not  as  yet  descended  and  in  th« 
iiubject  now  under  consideration,  the  scrotal  sack  is  small  and 
shrunken.     All  of  the  hoofs  are  of  a  clear  horn  color. 

Caton  found  the  "  tarsal  gland  large  "  in  tbe  adult  of  this  species, 
and  says  of  it,  that  "on  the  Woodland  Caribou,  the  tuft  of  hair* 
over  the  tarsal  gland  also  has  its  characteristics,  which  enable  one 
who  has  studied  it  to  readily  recognize  it.  though  it  is  mor« 
variable  in  size  and  shape  than  on  tbe  mouse." 

"The  hairs  composing  the  tufl  occupy  a  descending  position. 
From  the  upper  end  the  tuft  commences  to  rise  up  gradually,  and  so 
continue"  to  the  lower  end,  where  the  elevation  is  greatest.  The 
length  of  this  tuft  is  two  inches,  while  the  breadth  is  one  inch  and 
three  lines.  The  middle  of  tbis  tuft  is  a  yellowish -white,  for  a 
horizontal  extent  of  two  inches,  and  a  vertical  extent  of  one  inch 
and  three  lines.  The  irreatest  diameter  of  the  white  portion  is  near 
the  lower  liorder  of  the  tufl.  Below  the  white  portion  the  tuft  shades 
down  t'l  the  olive-brown  of  the  rest  of  the  leg.  It  occupiea  the 
internni  cHvily  of  the  hook  posterior  to  the  central  part.      It  is  not 
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This  description  answers  very  well  indeed,  for  both  the  position 
and  appearance  of  this  tarsal  gland  and  its  tuft  in  the  foetus.  Here, 
however,  the  gland  is  quite  rudimentary  and  the  tuft  is  proportion- 
ately smaller.  The  color  of  the  hair  seems  to  agree  with  Mr.  Caton's 
description,  also, — but  so  diminutive  are  these  glands  in  this  young 
subject,  that  little  can  be  learned  about  them  from  the  exterior,  and 
a  study  of  their  internal  structure  falls  within  the  domain  of  the 
histologist  rather  than  that  of  the  anatomist.  I  have  failed  to  dis- 
cover any  metatarsal  glands  or  inter-digital  ones  in  this  subject. 
The  authority  just  quoted  found  them  in  the  hind  feet  only,  and  if 
they  are  present  in  the  foetus  in  my  hands,  they  are  exceedingly 
rudimentary. 

Mr.  Caton  calls  attention,  too,  in  the  adult,  to  a  white  band  sur- 
rounding the  top  of  each  hoof; — this  is  likewise  absent  in  my  spec- 
imens. The  adults  of  this  Caribou  make  considerable  use  of  their 
accessory  hoofs,  and  these  are  "  subject  to  muscular  control ;  "  such  a 
condition  seems  to  be  foreshadowed  in  the  foetus,  especially  in  the 
feet  of  the  anterior  limbs,  where  the  accessory  hoofs  are  large  and 
situated  low  down. 

Previous  to  cutting  down  upon  this  specimen,  (b)  I  made  careful 
drawings  of  the  tarsus  and  foot  of  the  anterior  and  posterior  limbs, 
together  with  the  form  of  the  tail ;  and  these  are  here  reproduced 
as  drawings  illustrating  this  paper.  Passing  next  to  the  consideration 
of  the  female  specimen  we  find  that  beyond  the  sexual  differences  as 
pertaining  to  the  organs  of  reproduction,  and  being  rather  smaller  in 
size,  it  presents  us  with  no  special  departures  in  its  general  appear- 
ance, either  as  regards  color  or  form,  from  the  male  just  described. 
Perhaps  the  coat  of  the  female  may  be  a  shade  lighter,  and  the 
hair  down  the  median  line  of  the  throat  beneath  is  not  quite  so  con- 
spicuously long.  The  vulva  and  external  genitals  have  advanced 
to  a  point  of  development  that  we  might  expect  in  a  ruminant 
of  this  tender  age,  and  offers  nothing  for  special  remark.  It  is 
fairly  well  covered  by  the  tail. 

Most  foetal  mammals  at  this  age  show  a  pre-natal  emaciation, 
which,  in  these  specimens,  has  been  enhanced  by  the  action  of  the 
alcohol  upon  their  delicate  tissues  and  muscles. 

I  did  not  think  it  necessary  at  the  time  to  weigh  either  of  these 
specimens,  for  the  reason,  that  they  were  saturated  by  the  alcohol, 
and  that  other  changes  must  have  taken  place  in  them,  which  would 
render  such  data  of  but  little  or  no  use. 
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Such  Mriotiirw,  howerer.  do  not  apply  to  careful  meMuremenU 
of  external  p«rt«.  Or  tbwe  I  have  quite  fully  availed  myself,  and 
thrv  arc  preatnied  in  the  subjoined  table. 
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Length  of  nostril, 

Between  the  eyes, 

Height  of  ear, 

From  anterior  canthus  of  eye  to  tip  of  nose, 

Between  the  ears, 

Girth  of  middle  of  neck, 

Length  of  tail, 

All  the  measurements  were  taken  previous  to  making  any  of  the 
dissections.  Other  things  being  proportionately  equal  it  will  be 
observed  that  "girth  of  neck"  and  "length  of  tail"  constitute  the 
greatest  differences. 

Myolooical  Notes. 

A  complete  dissection  of  the  muscular  system  of  these  fawns  was 
not  made  by  me  for  the  reason,  or  rather  reasons,  that  my  labors  at 
the  time  were  cut  short  by  the  operation  of  certain  laws  or  customs 
to  which  I  was  subservient,  and  over  which  I  had  no  personal 
control,  and,  which,  at  the  same  time,  were  hostile  to  the  prosecution 
of  researches  in  anatomy.  In  the  meantime,  and  at  a  later  period, 
this  material  passed  out  of  my  hands,  as  more  general  wotk  engaged 
me,  and  I  returned  it  to  the  Museum.  The  description  of  such 
muscles  as  I  was  enabled  to  work  out,  however,  is  fully  worthy  of 
record  as  so  many  facts  for  the  guidance  of  laborers  in  the  same 
fields  in  the  future.  Moreover,  reindeer  are  being  rapidly  exter- 
minated, and  any  notes  upon  their  morphology  are  sure  to  be  of 
value  in  time  to  come. 

Dermal  System  of  Muscles. — In  this  foetal  specimen  the  group  of 

cutaneous  muscles,  whose  function  it  is  to  act  upon  and  agitate  the 

skin  covering  certain  areas  of  the  body,  are  as  yet  but  feebly 
developed. 

We  can  make  out,  however,  without  difficulty  the  following : — 

The  platysma  myoides  is  quite  conspicuously  developed,  being 
carried  on  the  skin  over  the  sides  of  the  face  as  far  forwards  as  the 
nasal  region  where,  no  doubt,  it  assists  in  the  twitching  movements 
of  the  skin  about  the  nose. 

In  the  mid-anterior  region  of  the  neck  it  becomes  quite  thick, 
especially  in  the  line  of  integument  which  supports  upon  its  outer 
aspect  the  elongated  hair  there  found  in  this  animal. 

Its  fibres  become  very  pale  as  they  spread  out  over  the  < 
aspect  of  the  neck,   and  the  entire  muscle  is  lost  and  fades  away 
we  pass  to  the  region  of  the  shoulders  and  upper  thoracic  area. 
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The  pannieultit  earno»u»,  or  that  great  muscular  envelope  the 
function  of  which  ii  to  act  ugton  the  ititegunieuta  of  the  entire  trunk, 
is  here  but  moderately  displayed.  I  dare  e&y,  though,  that  in  the 
adult  reindeer  this  inieresting  muscle  will  be  found  fully  ae  well 
develu[>eil  m  it  has  been  <lescribed  by  several  analomiaU  of  tbe 
horse,  and  by  others  in  the  Felidte. 

In  this  fu^tus  it  is  best  marked  where  it  is  intimately  attached  to 
the  lateral  integuments  of  the  thorax  and  abdomen,  and  over  the 
abdomen  itself. 

In  the  median  line  from  a  short  distance  in  front  of  the  umbiliciu 
to  a  [Kjint  well  upon  the  sternum,  it  arises  from  a  thin  fucia  more 
or  less  intimately  connected  with  the  skin  by  it«  outer  surface,  and 
to  the  external  oblique  by  iu  inner.  Posterior  to  this,  the  fibm 
are  in  the  skin,  and  radiate  from  the  periphery  of  a  circle  surround- 
ing, but  lying  without,  the  umbilicus.  The  posterior  border  of  tbe 
muscle  is  thick  and  extends  toward  the  thigh,  while  for  the  rest,  tbe 
fibres  spread  out,  closely  connected  with  the  skin,  over  the  sides  of 
the  lower  thoracic  region  and  the  abdomen,  and  the  lateral  aspectA 
of  the  thigh.  It  does  nut  seem  to  meet,  in  this  young  subject,  tbe 
fellow  of  the  opposite  side  along  the  dorsum.  But  from  its 
rounded  corneous  margin,  the  fibres  appear  to  merge  into  a  del- 
icate fascia,  which  exteudsover  this  region  and  down  the  sides  of  tbe 
thigh.  In  the  integuments  overlying  the  sacral  area,  however. 
the  curneitus  fibres  appear  again,  and  can  be  faiully  traced  as  far  as 
the  root  of  the  tail. 

Chauveau  in  describing  thepniinieuliu  eamonu  of  the  horse,  sayi: 
"This  muscle  has,  besides,  a  very  remarkable  insertion  into  tbe 
humeru.t,  which  was  noticed  by  G.  Cuvier  in  bis '  Lecons  d'Anatoraie 
com|>nn'-e,'    and  which  appears  to  have  been  omitted,  at  least  » 
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A  very  similar  arrangement  I  find  to  exist  in  this  foetal  reindeer, 
but  its  seems  to  me  that  the  dermal  system  can  only  claim  that 
layer  which  is  here  confined  to  the  skin,  and  which  by  its  fascial 
extensions  it  has  the  power  of  twitching  over  the  anterior  and  upper 
part  of  the  chest  and  on  the  fore-limb.  Intimately  connected 
with  this,  and  with  the  great  pectoral  over  which  it  lies,  is,  to  be 
sure,  another  layer  that  here  seems  to  be  entitled  to  rank  with  the 
more  important  muscles  of  the  front  of  the  chest.  It  arises  from 
the  fascia  over  the  median  line  of  the  sternum,  and  is  closely 
connected  with  the  skin  above,  which  covers  it.  We  find  its  inser- 
tion, however,  not  upon  the  small  trochanter,  but  upon  the  shaft  of 
the  humerus,  at  the  interno-anterior  aspect  of  the  summit  of  its  distal 
third,  above  the  internal  condyle.  Before  arriving  at  the  point  of 
insertion,  the  fibres  of  the  muscle  converge  to  form  a  flattened 
fasciculus,  which  passes  down  between  the  muscles  of  the  arm.  Un- 
doubtedly by  its  contraction  this  muscle  can,  in  connection  with  the 
true  dermal  layer  alluded  to  above,  and  with  which  it  is  associated, 
act  upon  the  skin  of  these  parts,  but  I  am  strongly  inclined  to 
believe  that  it  represents  one  of  the  pectoral  muscles  as  they  have 
been  described  in  the  cat. 

Mivart  in  his  anatomy  of  this  animal,  divides  the  pectoralis  into 
yive  portions,  and  of  the  insertion  of  the  second  portion  he  says,  **  It 
is  inserted  into  the  outer  side  of  the  deltoid  ridge  of  the  humerus, 
»nd  extends  down  (between  the  biceps  and  brachialis  anticus)  to  the 
summit  of  the  lowest  third  of  the  humerus."      In  this  reindeer  the 
outer  margin  of  this  muscle  for  its  proximal  two-thirds  is  attached 
to  the  fascia  dividing  the  muscles  at  the  inner  side  of  the  brachium. 
It  is  very  evident  that  in  the  adult  this  muscle  will  act  power- 
fully both  on  the  humerus  and  the   anterior   chest   walls,  while, 
i?hen  the  animal  stands  at  rest,  the  action  of  its  more  superficial 
fibres  can  be  made  to  agitate  the  integuments  of  the  parts.     Be  this 
as  it  may,  I  will  not  enter  upon  a  second  description  of  the  muscle 
here,  though  I  think  strictly  speaking  it  should  be  regarded  as  an 
auxiliary  pectoral,  and  not  as  one  of  the  dermal  system  proper. 

Of  Certain  Muscles  of  the  Head, — Considering  the  tender  age  of 
the  subject  before  us,  the  musculature  of  the  ear,  eye,  mouth,  and 
face  is  very  well  developed. 

»  Mivart  St.  George,  F.  R.  S.  The  Cat,  New  York,  1881,  page  145. 
This  work  I  find  to  be  an  exceedingly  useful  one  to  those  engaged  upon  dissections 
of  the  Mammalia. 
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The  niyrtifoTmia  muscle  seems  to  be  unsually  large,  aod  of  an 
irregular  quudrilateial  form.  It  arises  from  the  side  of  the  nostril, 
and  beiug  firmly  connected  with  the  skin,  its  fibres  descend  down- 
ward and  backward  to  be  lost  in  the  denw  tiESuee  of  the  upper  lip. 

The  orbicularis  orU  is,  as  a  sphincter  of  the  mouth  or  lips,  a  very 
feebly  develofied  muscle  here,  and  great  care  is  required,  to  trace  ite 
delicate  fibres  in  the  tissues  where  they  lie  hidden. 

The  levator  labii  »uperu>ris  alieque  nagi  on  the  other  hand  ia 
perhaps  the  moat  conspicuously  developed  of  all  the  facial  musclea 
in  this  young  deer.  It  arises  from  the  malar  and  superior  maxillary 
bones,  and  its  fibres  forming  a  strong  flat  muscle,  pass  directly  for- 
wards, closely  connected  with  the  integument,  and  above  the 
alveolar  process  of  the  upper  jaw,  to  become  blended  with  the  fibres 
of  the  orbicularis  oris  in  the  upper  lip,  and  are  lost  upon  the  ala  of 
the  nostril. 

The  orbicularis  palpebrarum  h  also  pronounced,  but  presents 
us  with  nothing  peculiar,  or  nny  marked  departure  from  that  muscle 
as  we  find  it  among  the  deer  generally.  I  bave,  however,  failed  to 
make  out  satisfactorily  an  oocipito-froiiialia,  a  levator  anguli  orii,  a 
pyramidalt*,  and  a  number  of  other  1e:«  important  muscles  of  the 
face.  In  the  adult,  where  through  use  ihey  had  become  more 
clearly  defined,  no  doubt  a  number  of  them  could  be  traced,  and  1 
see  that  Professor  Mivart  has  worked  them  out  in  an  admirable 
manner  in  the  cat,  but  they  need  not  further  concern  us  here. 

The  musculature  of  the  eye  and  ear,  is,  considering  the  ageof  the 
pletely  advanced,  and  I  suspect  strongly  develu[ 
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As  usual  in  mammals,  the  masseter  is  divided  in  two  layers,  the 
fibres  of  the  outer  one  passing  obliquely  backwards,  while  those  of 
the  deep  portion  being  more  or  less  vertical. 

The  muscle  arises  from  the  zygoma  for  its  infero-anterior  portion, 
and  from  the  malar  bone.  Passing  down  in  a  way  already  indicated, 
they  become  inserted  into  the  outer  aspect  of  the  ascending  ramus 
of  the  lower  jaw,  completely  filling  the  concavity  there  existing. 

A  temporal  muscle  is  no  larger,  if  as  large,  as  the  masseter.  Either 
one  fills  the  shallow  temporal  fossa  at  the  side  of  the  skull,  and 
measuring  the  distance  between  their  nearest  points  to  each  other, 
over  the  vault  of  the  skull,  with  a  flexible  tape  measure,  I  find  them 
to  be  separated  by  an  interval  of  seven  centimetres.  The  tendon  of 
a  temporal  is  inserted  as  usual  into  the  coronoid  process  of  the 
mandible,  entirely  upon  its  mesial  side. 

The  pterygoids  are  well-developed  muscles,  but  present  nothing 
worthy  of  especial  note  in  these  foetal  specimens  of  our  reindeer. 
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diviaion.  Theechinoid  remains  from  the  Upper  Carboniferous  uf 
America  are  exceedingly  meagre,  and  much  additional  material  i» 
neeiled  for  comparative  studies.  The  urchins  of  the  Lower  Carbon- 
iferous are  much  more  satisfactory,  but  the  great  ricfaneeaofthe 
crinoidal  faunas,  that  are  always  associated,  has  usually  cauKed 
them  to  lie,  for  the  most  part,  overlooked. 

As  might  l>e  readily  inferred,  the  remains  of  echinodenw  are  of 
rare  occurrence  in  a  locality  having  the  lithological  characters  suvh 
as  are  prcsente<l  in  the  district  under  consideration.  Previous  to 
the  pre:«ent  announcement,  the  only  known  fossils  n{  this  group 
were  a  few  segments  of  the  stem  atid  several  brachial  platea  of  A'u- 
parhyfrimu.  The  latter  were  highly  nodose  hut  the  niHlusity  wai 
not  extended  into  .''uch  long  spines  as  in  A',  cragiui  which  wai*  found 
in  limestone  bands  at  the  base  of  the  Middle  Coal  Measures  of  the 
same  locality. 
ClioB«t«t  ImtU  K<-vh. 

Ckniflfi  glaira  V.dn\ii.  \^  :  Caib.  uiul  Dyas  in  Nel>ruka.  |>.  ei>,  t.  iv.  (^,. 
lo-lB      (N..1  Hall,  lNi7.) 

Choxelis glaira  Meek.  1872;  V.  S.  (leol.  Sur,  Nebraska,  p.  ITl.  l>l.  iv.  fig, 
10;  amlpl.  VIII.  liR*.  Sa,  Wi. 

U«./«/-o"  Keyt.,    1K88:     I'roe.   AcaJ.   Nil.  Sci.,  PhiU..  p.  £».  i-l.  m. 

CJ-Mtlfi  gtinit:iaiiti<  Miller.  ItltM  :  N.  A.  Geo),  and  PaLv.  p.  S:l9. 

Ill  the  original  diagnosis  of  Ch.  Itevu  the  statement  was  made 
thai  it  was  j)robahly  the  same  shell  as  was  described  by  Geiniiz  as 
Ch.  gliihr<t  from  the  I'pjH'r  Coal  Measures  of  Nebraska.  At  that 
time  comi)uri.''uns  could  nut  be  made  U>  establish  the  identity  of  the 
two  forms  with  any  degree  of  certainty.  Theevidcncenow  at  hand, 
leaves  little  riMmi  for  doubt  in  this  respect.  Geiniti's  name,  \v>m- 
ever,  had  lieen  |>rt.tx'cupied  by  Hull  in  18o7  for  a  species  from  the 
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entire  or  medially  slightly  emarginate.  The  dorsal  surface  is  con- 
vex, smooth  and  cream-colored  ;  the  ventral  surface  flat  or  slightly 
concave,  minutely  granulate  or  brownish  margined  with  black,  due 
to  the  vitelline  organs  shining  through.  The  oral  and  ventral  acet- 
abula  are  from  4  to  5  mm.  apart ;  the  former  oral  about  1*5  mm. 
wide  ;  the  latter  slightly  larger.  Genital  aperture  midway  between 
the  acetabula.  Penis  in  some  individuals  exserted  as  a  short  tort- 
uous papilla.  The  sides  of  the  body,  extending  from  near  the 
head  to  the  tail,  occupied  by  intensely  black  dendritic  vitelline 
organs.  The  body  is  less  tenacious  than  in  D,  hepaticuniy  is  soft 
and  easily  broken. 

Accompanying  the  monster  Flukes  from  Texas,  were  eighteen 
specimens  of  the  ordinary  Liver-Fluke,  Diatoma  kepaticum,  up  to 
3*5  cm.  long  by  9  mm.  broad,  which  Dr.  Francis  observes  are  very 
destructive  to  Cattle  and  Sheep  in  some  parts  of  Texas. 

The  facts  related  of  the  recent  occurrence  of  the  large  Fluke  in 
the  Deer  and  Ox,  in  different  portions  of  the  United  States,  would 
impress  one  with  the  idea  that  the  parasite  is  common  with  us,  but  in 
^iew  of  its  conspicuous  character  and  its  not  having  been  previously 
noticed  such  is  probably  not  the  case.  May  there  be  any  relation 
l)etween  the  occurrence  of  the  parasite  in  this  country  and  the  influx 
of  a  Chinese  population  ?  The  facts  seem  curiously  coincidental 
i/?ith  the  first  discovery  of  Trichina  in  man  in  England  and  its  sub- 
sequent discovery  in  the  hog  in  this  country.  The  Guinea-worm  is 
l)elieved  to  have  been  introduced  into  tropical  America  with  the 
Negro  from  Africa. 

Solaroitomum  armatam  Rudolphi,  var.  mi^or  Diesing :  Syst.  Helm.  II,  304. 

Dr.  Edward  Landis  recently  submitted  to  my  examination  three 
worms  found  coiled  in  as  many  thick-walled  cysts,  in  the  lung  of  a 
Horse.  These  appear  to  me  to  be  the  larger  variety  of  the  Scleros- 
tomum  armatuniy  usually  found  occupying  the  intestines  of  the  same 
animal.  The  specimens,  all  females,  are  from  25  to  30  mm.  long 
by  1*5  mm.  thick  at  the  fore  part.  The  body  is  robust,  cylindrical, 
more  tapering  behind,  brownish-red,  annularly  striate ;  head  dome- 
like, defined  by  an  annular  stria ;  mouth  large,  surrounded  by  a 
prominent  annular  lip  marked  by  eight  radii ;   tail  short,  conical, 
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AsoariB  anoara  Dujardin:    Hin.  Nat.  des  Uelmiathei,  1815,  221.      Leid;:  Proc. 

A.  N.  K.  1858,  51, 

Ascaris  aUenuata  Molin  :  Prod,  faunae  lielminlh.  vcnelae,  1860,  263. 

Ascarii  ruUcunda  Schnj'der  :  Moni^.  T.  Nemalodon,  1Sfl6,  42., 

From  the  stomach  of  a  Python,  P.  molurit^,  which  recently  died 
in  our  Zoological  Garden,  Dr.  John  L,  Hatch  obtained  a  large  mass 
of  translucent  red  and  green  worms,  which  were  submitted  to  my 
examination.  These  appear  to  be  the  Ascaris  anoura  of  Dujardin, 
subsequently  described  under  other  names  by  Molin  and  Schnyder, 
The  worms  for  the  most  part  penetrated  the  recesses  of  three  lai^r 
tumefactions  of  the  mucous  membrane  of  the  stomach.  The  greater 
number  of  the  worms  were  immature,  translucent,  of  a  blood-red 
color,  with  a  darker  intestine  shining  through,  and  ranging  from 
6  to  7  cm.  long  by  about  0'6  mm.  thick.  The  mature  females 
ranged  from  10  to  20  cm.  longby  15  to  2-5  mm.  thick.  The  males 
ranged  from  7  to  16  cm.  long  by  0'875  to  2  mm,  thick. 

The  body  of  the  worms  was  most  narrowed  in  advance,  from  pale 
red  to  nearly  colorless  in  the  largest  and  deeper  to  blood  red  in  the 
smaller  ones;  with  the  intestine  shining  through  of  variable  pea 
green  to  greenish-brown  and  dark  brown  in  the  latter,  and  with  the 
tortuous  ovaries  and  testes  milk  white.  Cephalic  extremity  lighter 
colored,  strongly  tapering  and  with  distinctly  trilobate  mouth. 
Tail  very  short,  conical,  the  length  about  equal  the  breadth  at  base. 
The  male  of  more  slender  proportions,  with  the  caudal  end  incurved 
and  the  tail  more  pointed,  with  a  row  on  each  side  of  ten  preanal 
papillie,  one  on  each  side  of  the  anus  and  two  rows  of  two  on  each 
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KOTE  OK  MESOZOIC  MAMMALIA. 
BY   O.   C.   MARSH. 

• 

I  have  recently  received  from  Prof.  H.  F.  Osborn  a  pamphlet 
entitled  "  A  Review  of  the  Cretaceous  Mammalia,"  which  is  intended 
as  a  criticism  on  two  of  my  papers,  and  is  the  latest  addition  to  his 
publications  on  Mesozoic  mammals.  This  review  contains  no  new 
facts,  and  is  mainly  an  application  of  the  author's  theories,  which 
may  in  part  prove  to  be  true,  but  at  present  are  without  substantial 
basis.  To  attempt  to  refute  all  the  assumptions  he  makes  would 
involve  a  long  discussion  of  known  Mesozoic  mammals,  and  take 
time  from  more  important  work.  A  brief  notice  of  a  few  points, 
therefore,  must  suffice  for  the  present. 

The  author  of  this  review  has  never  collected  any  Mesozoic 
mammals,  has  no  specimens  of  the  kind,  and  has  only  seen  a  part  of 
those  belonging  to  others,  who  have  shown  them  to  him  as  a  matter 
of  courtesy,  in  some  cases  even  when  an  investigation  was  intended 
or  in  progress.  Of  more  than  a  thousand  specimens  of  Cretaceous 
mammals  on  which  my  investigations  are  based,  he  has  not  seen  a 
single  one,  and  no  others  are  known  except  a  few  fragments.  Of 
several  hundred  specimens  of  Jurassic  mammals  which  I  have 
secured  in  the  West,  he  has  seen  perhaps  one-tenth,  while  of  other 
Mesozoic  mammals  from  this  country,  he  cannot  have  seen  in  all 
more  than  a  half  dozen  specimens. 

Prof  Osborn's  qualifications  for  discussing  Cretaceous  mammals 
may  be  fairly  judged  from  his  papers  on  other  Mesozoic  mammals. 
One  or  two  examples  will  make  this  evident. 

He  began  this  work,  in  1886,  by  describing  two  specimens  of 
Dromaiherium  Emmons,  and  making  a  new  genus  of  one  of  them, 
on  insu^cient  grounds.  He  criticised  Emmons'  work,  especially 
one  figure,  but  this  he  subsequently  modified.  His  own  figures  of 
one  of  these  fossils  agree  neither  with  each  other  nor  with  the  spec- 
imen, as  a  recent  comparison  shows. 

He  next  turned  his  attention  to  the  Mesozoic  mammals  in  the 
British  Museum,  beginning  with  Tritylodon,  described  and  figured 
by  Owen.  Again  Prof.  Osborn  did  not  agree  with  the  original 
authority,  but  announced  that  a  point  of  "  remarkable  interest" 
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had  not  been  appreciared  by  Owen,  namely,  a  large  parietal  ton- 
men,  allowing  that  "  the  jiriinilivc  Mnmmalia,  of  this  family  ac 
ieaat,  had  a  pineal  eye  <if  wjme  functional  »ixe  and  value,"  whit-h 
fact  "adds  to  the  rapidly  aceunmlnting  evidence  for  the  reptilian 
ancestry  of  the  mammals."  A  reference  to  the  specinten  itself 
provcil  that  there  wa:^  no  foundation  for  the  announcement,  and 
Prof.  Oi^born  has  since  in  part  corrected  it.  (Science,  vol.  ix.  pp. 
92.  114  and  538,  1887.) 

The  results  of  I'rof.  Osboni's  further  study  of  the  Mesozoic  niam- 
maU  in  the  British  Museum  were  not  considered  important  by 
some  of  the  best  authorities  there.  an<i  some  of  his  observation:'  they 
disproved,  in  my  presence,  hy  referring  to  the  fue8ils  themselves. 
His  figures  of  the:*  siH-cimcns,  moreover,  arc  not  accurate,  and  in 
some  coM's  are  misleading,  ns  n  single  example  will  show.  In  Wu 
Mesozoic  Mammalia,  I'lale  VKI,  he  give.s  a  new  tigure  of  the  ty|>e 
of  Phateolothfriiim,  but  a  eonijHiriwn  with  the  original  sfierinien 
shows  that  this  fignre  is  erroneous  in  at  least  four  imixirtant  potnir ; 
namely,  the  first  incisor  :  llie  crown  of  the  last  molar,  which  i^ 
wanting  in  the  s|K-cimt'n  ;  the  jiositions  of  the  dental  foramen  and 
of  the  mylohyoid  groove.  Ills  method  of  regarding  different  isolaleil 
s)>ccimens  as  identical,  and  making  a  "  comjiusite"  drawing  of  them 
as  reprc.«enting  a  single  tyjie,  has  led  him  into  serious  errors.  Thi* 
methoil,  which  belongs  rather  to  metaphysics  than  to  natural  m-ience. 
i'rof.  OsIkih)  ha.-^  again  useil  in  tlic  present  review,  and  with  no 
ln-tli-r  results, 

Tlii.«  hing  review  pnr|)orls  to  discuss  my  first  and  second  iiBjiers 
on  Cri'luccous  mamninl^.  The  first  thing  that  strikes  the  earvful 
reader  IS  the  title  be  gives  to  these  pa|N':>.  My  own  title  was  a 
lie.  "biM-ovcrv  i^f  fretaceoos  Miuoninlln."  and  il  :    ..r,i. 
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Osbom  is  incorrect,  as  my  order  was  defined  when  proposed  in  1880 
(Am.  Jour.  Sci.,  vol.  xx,  p.  239).  The  cumbersome  term,  Multi- 
tuberculata,  was  not  defined  when  proposed  by  Cope  in  1884,  but 
Prof.  Osborn  kindly  attempted  this  in  1888.  His  definition,  un- 
fortunately, does  not  include  some  characteristic  forms  of  the  group, 
but  takes  in  accurately  the  genus  Mastodon,  although  this  great 
Proboscidian  can  hardly  be  considered  a  Marsupial. 

By  way  of  instruction,  Prof.  Osbom  indicates  what  he  terms  **  the 
main  characters  of  the  dentition  of  the  Mesozoic  mammals  in  general, 
and  some  characters  which  enable  us  to  distinguish  between  the 
teeth  of  mammals  and  those  of  reptiles  and  fishes."  This  is  a  most 
promising  statement,  but  loses  some  of  its  force  when  we  find  that  it 
has  not  saved  him  from  precisely  these  mistakes,  either  in  his  previous 
papers  or  in  the  present  review,  as  I  show  later. 

He  is  scarcely  more  fortunate  in  his  announcement  of  what  he 
regards  as  the  well-known  characters  of  the  teeth  of  one  group,  the 
Allotheria,  I  have  probably  seen  all  the  Mesozoic  mammals 
examined  by  Prof.  Osborn  in  Europe,  and  likewise  quite  a  number 
of  others,  including  the  type  ofStereognathus.  He  is  certainly  wrong 
in  several  of  his  main  conclusions,  and  in  others  there  are  many 
facts  against  him. 

A  more  correct  restatement  of  some  of  the  characters  of  this  group 
would  be  as  follows : 

(1.)  No  true  Flagiauladdce  are  known  wifh  three  rows  of 
tubercles  on  the  upper  molars. 

(2.)  No  Allotheria  are  known  with  certainty  to  have  three  rows 
of  tubercles  on  the  lower  molars. 

A  careful  study,  moreover,  of  the  known  specimens  of  the  true 
PlagiaulacidcB  would  have  shown  him  the  strong  probability,  at 
least,  that  the  genus  Bolodon,  which  he  makes  the  type  of  a  dis- 
tinct family,  is  based  on  the  upper  jaws  of  Plagiatilax ;  also,  the 
probability,  as  I  have  before  suggested,  that  the  type  of  Stereo- 
gnathuSy  of  which  he  makes  another  of  his  numerous  families,  is  an 
upper  jaw,  although  described  as  a  lower  one. 

Bearing  in  mind  these  points,  Prof.  Osborn's  main  criticisms  are 
seen  to  be  without  foundation,  and  the  errors  largely  his  own.  By 
substituting  theory  for  the  actual  study  of  well-preserved  specimens, 
he  has  placed  on  record  the  fact  that  he  seems  unable  to  tell  upper 
from  lower  teeth  in  Mesozoic  mammals,  or  the  teeth  of  reptiles 
and  fishes  from  those  of  mammals. 


2M 


PROCEEDINGS  OF  THE 


[1891. 

Dolabra ;    and  it  was  not  until  some  years  afl«rwar<)s  that  Me«k 
&  Hayden  suggested  that  the  shell  belonged  probably  to  Schuodiu. 
As  tlie  specinieDs  occur  iu  luwa,  the  shells  are  usually  wauling ;  so 
that  only  internal  casts  are  commonly  met  with. 
PUorophorat  parmtsan*  Swmllnw. 

J'/turo/itrHifitrmiaHus^wii\iov,]8o8;  Trans.  St.  Louis  Acad.  .Sci.,  toI.  t, 
p.  lll-J. 

aiJa/*ani!  fia//aii  CtiniU,  1868:  Carb  un'l  Dyat  in  Nebraika,  p.  23,  I-  ». 
fig.  3.      (Not  Mylilui pallati  ie  Vem  .  ISIS.) 

yv<-«™/-iii'-«(  «d./rt«aA>  /  M«lt,  1872  :  U.  S.  Geol.  Sur.  Nebi»ka.  p.  Jli 
pi,  X.  lit;.  1^.     (Noi /•.  «/ii/«/fl/M  Meek  4  Hayden,  1858) 

The  Ue»  )[oiiies  forms  B]>i>ear  to  be  the  same  as  those  described  by 
Swallow  HS  I'leiirophorui  permiimuf.  And  ulthough  the  tr{>e  is  a 
cast  the  prominent  rihs  on  the  |)o«tcriur  slope  leave  little  doubt  as 
to  its  identity.  The  lown  shells  are.  however,  well  preserved,  s ho ir- 
ing  all  the  minute  details  ofslructure. 

Geinitz's  figure  4  on  lafel  iiiuhid"Carbunformationun(l  Dyasia 
Nebraska"  is  mauil'estly  the  same  form  ;  and  cannot  be  reganied 
&i  de  Wrneuil's  Mytiltu  jHill'ui.  Meek,  however,  in  the  U.  S.  Ueu- 
logical  Survey  of  Nebriwka  refers  Ueinitz's  shells  to  P.  occidentatu 
of  Meek  &  Ilaydeu ;  but  there  now  seems  to  be  considerable  doubi 
as  to  the  correctness  of  this  view.  In  the  Catalogue  of  American 
Paleozoic  Fossils  Miller  ha.t  n.^wigm-d  all  of  Gciniti's  forms  to 
McckV  /•.  oblonffiit.  TliJH  reference  i."  only  partly  correct,  ina*- 
murii  U.H  (.ieinitz's  C.  pullmi  euihraces  two  distinct  forms. 
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demand  for  Mesozoic  mammals  is  great,  and  the  supply  has  hitherto 
been  limited. 

One  or  two  points  more  should  be  mentioned  about  Prof.  Osborn's 
work  on  Mesozoic  mammals ;  namely,  his  replacing,  on  insufficient 
grounds,  scientific  names,  especially  those  of  families  and  genera,  by 
other  names  of  his  own  ;  also,  using  the  figures  of  other  authors  with- 
out the  usual  credit.  As  an  example  of  the  latter,  I  may  cite  this 
use  of  no  less  than  five  of  my  figures  of  Jurassic  mammals,  in  his 
memoir  on  Mesozoic  Mammalia. 

Prof.  Osborn  in  his  review  alludes  to  "  the  extremely  complex  and 
confusing  dentition"  of  some  Mesozoic  mammals,  and  of  the  truth 
of  this  statement  his  own  papers  afibrd  many  illustrations  besides 
those  here  mentioned.  What  this  perplexing  subject  really  needs, 
however,  is  more  facts  and  less  theory.  Believing  this,  I  have 
endeavored  to  secure  new  facts  by  long  and  laborious  explorations, 
hoping  in  this  way  to  clear  up  some  of  the  confusion  which  so 
puzzles  fireside  naturalists.  The  1,500  specimens  of  Mesozoic 
mammals  I  have  thus  secured;  fragmentary  though  most  of  them 
are,  will,  I  trust,  prove  of  some  service  in  this  work,  although  their 
full  investigation  has  been  delayed  by  other  duties. 

No  one  who  has  earnest  work  to  do  can  afford  to  spend  time  in 
the  ungracious  task  of  pointing  out  errors  in  the  work  of  others. 
For  this  reason  I  have  hitherto  said  nothing  about  Prof.  Osborn's 
papers  on  Mesozoic  mammals,  intending  to  wait  until  my  own  mem- 
oir, for  which  I  have  collected  so  much  material,  should  make  it 
my  duty  to  review  the  whole  subject.  The  injustice  of  his  criticism 
on  my  preliminary  work  while  in  progress  made  a  brief  reply  nec- 
essary ;  the  full  discussion,  I  must  still  reserve  for  my  memoir. 
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F08BIL  FAHHAB  IH  CEITTEAI.  lOVA. 
BY  CHARLES  R.  KEYES. 

Since  the  appearance  of  preliminary  statements  on  the  Lover 
Coal  Measures  of  Central  Iowa'  some  time  ago,  considerable 
additional  material  has  been  obtained,  which  presents  some  instruct- 
ive considerations  concerning  the  distribution  of  ancient  life  through 
that  region.  In  the  article  alluded  to  thirty-five  genera  and  nearly 
sixty  species  are  mentioned.  The  present  paper  increases  these 
figures  to  51  and  84  respectively.  There  still  remain  many 
forma  not  yet  sufficiently  worked  out  for  incorporation  here.  The 
interest,  however,  lies  not  so  much  in  the  numerical  increase  of  the 
S|)ecies  discovered,  as  in  the  information  imparted  in  regard  to  both 
the  geologic  and  geographic  range  of  the  various  types  within,  and 
without,  the  limits  of  the  state;  and  in  the  exhibition,  in  many 
forms,  of  structural  features  which  have  hitherto  been  more  or  lees 
obscure. 

A  recent  geological  reconnaissance  of  the  locality  has  disclosed  a 
large  number  of  stations  where  animal  life  was  at  one  time  very 
prolific.  Several  new  horizons  have  been  definitely  made  out,  on 
account  of  which  the  distribution  in  time  of  the  various  forms  is 
capable  of  being  traced  with  greater  accuracy  than  has  hitherto 
been  possible. 

In  the  earlier  studies  relating  to  the  fauna  of  the  Deg  Moines 
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Before  pawing  to  specific  coDsideraCions,  a  brief  sketch  of  tlie 
Btratigraphy  is  perhaps  uecessary  for  a  better  understanding  of  the 
relations  of  the  several  faunas  of  the  different  horizons.  A  some- 
what detailed  section  of  the  rocks  as  exposed  at  the  locality  in 
question,  is  represented  in  the  subjoined  scheme  ■ 

General  Section  of  Rockb  at  Des  Moines. 

Feet.    In. 

26.  Variegated  clayey  shales 13 

25.  Bliieliniestoiie,noduIar,impure,weatheringbrown(F),    0       8 

24.  Varie^ted  shales 8 

23.  BituminouBshales,  withconcretiouaryniasses  below  (F),  3 

22.  Coal, 2 

21.  Light  yellow  and  drab  shales         ....  7 

20.  Variegated  clayey  shales       .....  4 

19.  Nodular  limestone,  earthy,  passing  in  places  into 

marl,  highly  fossiliferous  (F).             ...  06 
18.  Light  colored  and  variegated  clay-shales,      .        .  5 
17.  Impure  limestone,  like  No.  19,  hut  not  so  fossilifer- 
ous (F),    0     10 

16.  Light  colored,  clayey  shales,  ....  5 

15.  Soft  micaceous  sandstone,  concretionary  in  places, 

and  passing  into  sandy  shales  elsewhere,    .         ,         25 

14.  Light  colored  shales 4 

13.  Impure  coal, 2 

12.  Light  and  dark-colored  clay-shales,        ...         20 
11.  Bituminous  shales,  highly  fossiliferous  (F.),  .  0       8 

10.  Coal, 2 

9.  Fire  clay, 1 

8.  Variegated  and  sandy  shales,        ....        15 

7.  Sandstoue,  massive, 6 

6.  Coal,  4 

5.  Fire  clay,  2 

4.  Variegated  shales,  sandy  in  places,        ...         30 
3.  Bituminous  shales  (F.),  .....  5 

2.  Coal,  5 

1.  Fire  clay,  1 

The  beds  aboye  number  15  have  been  referred  to  the  middle  coal 

measures  liy  St.  John.    They  carry  three  thin  bands  of  blue  earthy 

limestone,  nodular  or  fragmentary  and  weathering  brown.     Usually 

fbflsils  are  to  be  found  In  them,  often  quite  abundantly.      About  a 

.  score  of  speci  e  been  thus  far  recognized  from  these  layers. 

i  ThesB  calcare  ids  are  quil«  persistent  over  a  wide  area.     The 

Llower  two  are        f  live  or  six  feet  apart,  while  the  third  is  about 

■l|n&^ra&  r.     The  clayey  material  between  them  appears 
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to  decrease  in  thickness  towards  the  south  westward.  The  triple 
calcareous  bed  exposed  at  the  water's  level  on  the  Raccoon  river  at 
Commerce,  eight  miles  from  Des  Moines  raay  possibly  represent  the 
three  bands.  At  that  place  they  are  only  a  few  inches  apart.  In 
the  immediate  vicinity  of  Des  Moines  the  following  species  bar« 
been  obtained  from  these  layers.  It  is  to  be  noted  thai  they  are  all 
typical  marine  forme  :  and  that  nearly  all  of  them  also  occur  in  the 
dark  shales  of  the  lower  coal  measures,  as  has  already  been  fiilly 
shown  elsewhere,  but  their  numbers  and  distribution  in  tbe  lower 
horizons  are  very  limited. 

Khomhopora  lepidodendroides  Meek.  rroduclui  Kmiretkuluut  Mania. 

Lophophyltum  prolilicum  McC.  Productut  muricatut  N.  &  R 

C)f«lhoph)rlluni  ton|uiain  Owen.  {"roductui  tora  il'Oib. 

Eupachfcrinux  crauiiii  M.  &  W.  Produclul  ctniua  Sflwetbj. 

.'irnoeUdl*  b>MTiali!<  Swaltow.  S|Mrirer>  linot*  M«nin. 

Choneirs  flemingi  N.  &  P.  Spiriren  nmeraia  Mailin. 

Chonein  mrwloba  N.  &  P.  Spirifcra  pUnoconveia  Shanunl. 

Rhynchonella  uta  Marcou.  Spirifera  kentackenkii  Shumard. 

Rcliia  moTmotii  Mircou.  SlreptarlijrnchuscrenUU'ia  Phillipa. 

Alhyrii  arijenlea  {Shep»rii,) 

The  Middle  Coal  Measures  at  Dea  Moines  cannot  be  well  sepa- 
rated from  the  lower  member,  and  the  hitherto  recognized  line  of 
dcmarkatiun  is  perfectly  arbitrary.  At  best  the  group  is  of  very 
doubtful  utility.  The  thickness  of  the  strata  referred  to  the  Mid- 
dle ('out  Measures  in  Iowa  is  in  reality  consiilerably  lees  than  wo* 
at  one  time  sup|)o^  ;  while  the  vertical  extent  of  the  Lower  Cool 
Measures  hu."  bcvn  found  to  be  very  much  greater  than  it  was  r^^rdcd 
liy  White  and  othem,  who  pliiccd  it  at  about  two  hundred  fe«t. 

A  carefully  iiinile  section  was  recently  constructed  along  the  line 
uf  the  IK-s  Muin<'f  Kiver  from  Harvey  in  the  east-central  part  uf 
Marion  couniy  to  I>e^  MuineK  and  from  the  latter  place  to  De  8oto 
.  lii..i-.",u  rivi  r— ;i  .IJ^tiun-.^  ..f  ^ixtv-livr  uiJk-.      Tlir  Jptoii 
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*ked.  The  sandy  material  is  also  rather  limited ;  and  in  it  occur 
organic  remains  except  those  of  a  few  plants.  Argillaceous 
osits  make  up  by  far  the  greatest  proportion  of  the  formation. 
i  clay-shales  are  ashen,  drab  or  black  in  color ;  sometimes  also 
yellow  and  blue.  The  light-colored  shales  are  for  the  most 
I:  unfossiliferous,  though  occasionally  fern  impressions  and  casts 
Liepidodendron  roots  are  found.  The  dark  colored  bituminous 
Leties  on  the  other  hand  are  not  unfrequently  abundantly  charged 
I  fossils.  As  it  has  been  shown  elsewhere  the  coal  of  Central 
a  is  deposited  in  numerous  lenticular  masses  of  greater  or  less 
int.  These  beds  mav  have  a  horizontal  measurement  from  a  few 
dred  yards  to  several  miles.  Usually  a  black  shale  of  a  few 
les  or  a  few  feet  in  thickness  immediately  overlies  the  coal  basins. 
I  these  particular  layers  that  are  most  highly  fossil iferous.  In 
ly  cases  brilliant  pyrite  has  replaced  the  hard  parts  of  the  fossils ; 
in  others  the  calcareous  matter  has  remained  perfectly  preserved, 
pure  white  shells  forming  a  striking  contrast  with  the  black 
rix. 

Llina  oylindrioa  Fivhor. 

^uiina  cylindrica  Fisher,  1837:     Oryct.  du  Gouv.  de  Moscou,  p.  126,  pi. 

»  figs.  1-5. 

€sulina  cyiindrica  Owcix,  1852:  Gcol.  Sur.  Wise,  Iowa  and  Minn.,  p.  130. 

msu/ina  cylindrica  Meek.  &  Hayden,  1859:    Proc.  Acad.  Nat.  Sci.,  Philada., 

« 

his  is  the  first  recognition  of  protozoan  remains  in  the  Lower 
1  Measures  of  Des  Moines.  Their  occurrence  thus  far  has  been 
^ned  to  a  single  horizon,  which  is  just  below  the  lower  member 
3e  so-called  middle  section  of  the  Iowa  Up})er  carboniferous. 

species  is  very  widely  distributed  both  in  time  and  space,  in 
lequence  of  which  many  varietal  phases  would  be  expected, 
re  is,  therefore,  apparently  very  good  grounds,  as  has  been  sug- 
ed  by  White,  for  regarding  the  various  forms  described  as  Fiisu- 

depressa,  F.  ventrieosa,  F,  robuatay  F.  gracilis,  etc.,  identical 
^  Fisher's  species  ;  the  slight  alleged  differences  being  due  rather 
^cal  variations  in  environment  than  to  specific  differentiations. 

tsooidArif  edgareniii  Worthen  k  Miller. 

*'clutocidari5  edgamisis  Worthen  &  Miller,  1883  :  Geol.  Sur.  Illinois,  vol.  VII, 

)7,  pi.  XXX,  fig.  15. 

^  few  primary  spines,  which  correspond  in  all  particulars  with 
^  noted  by  Worthen  and  Miller  from  the  Upper  Coal  Measures 
Ugar  county,  Illinois,  have  been  obtained  in  concretionary  lay- 
overlying  a  coal  seam  near  the  upper  part  of  the  Lower  Coal 
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division.  The  ecliinoid  remains  from  the  Upper  Carboniferous  of 
America  are  esceedingiy  meagre,  and  much  additionKl  material  is 
needed  for  comparative  studies.  The  urchins  of  the  Lower  Carbon- 
iferous are  much  tuore  satisfactory,  but  the  great  richness  of  the 
criuoidal  faunas,  that  are  always  associated,  has  usually  caused 
them  to  be,  for  the  most  part,  overlooked. 

As  might  be  readily  inferred,  the  remains  of  echinoderms  are  of 
rare  occurrence  in  a  locality  having  the  lithological  characters  such 
as  are  presented  in  the  district  under  consideration.  Previous  to 
the  present  announcement,  the  only  known  fossils  of  this  group 
were  a  few  segments  of  the  stem  and  several  brachial  plat«8  of  Eu- 
pachycrimia.  The  latter  were  highly  nodose  but  the  nodosity  was 
not  extended  iuto  such  long  spines  as  in  E-  eragmi  which  was  found 
in  limestone  bands  at  the  base  of  the  Middle  Coal  Measures  of  the 
same  locality. 

Chonstcl  l»vi«  Kvj«a. 

ChB«Hes  glaira  Geinili,  1 S66  ;  Carb.  und  Dyas  in  N«bniika,  p.  60,  t.  iv.  fies. 
15-18.     (Not  Hall,  I8i7.) 

Ckonttis glabra  Meek.  1873:  U.  S.  Geol.  Sui.,  Nebraska,  p.  171.  pi.  iv.  fig. 
10;  and  pi.  VIII,  figs.  8a,  8I>. 

Chenctii talis  Keyes.  1888:  Proc.  Acad.  Nal.  Sci.,  Pbita.,  p.  229,  pi.  iti, 
figs,  ija,  3b. 

CboaeUi geinitzianui  Miller,  1890  :  N.  A.  Geol.  and  Palas.  p.  8:-l9. 

In  the  original  diagnosis  of  Ch..  IcevU  the  statement  was  made 
that  it  was  probably  the  same  shell  as  was  described  by  Geinitz  as 
Ck.  glabra  from  the  Upper  Coal  Measures  of  Nebraska.  At  that 
time  comparisons  could  not  be  made  to  establish  the  identity  of  the 
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been  suggested  that  these  shells  are  merely  water-worn  individuals 
of  other  species.  This,  however,  does  not  appear  to  be  the  case, 
since  large  numbers  of  Ch.  Icevis  and  Ch,  mesoloba  are  found  inti- 
mately associated ;  and  in  the  latter  the  radiating  striae  are  very 
sharply  defined  and  well  preserved.  Besides  the  conditions  under 
which  the  shells  existed  show  conclusively  that  all  influences  of  wave 
action  were  absent  during  the  burial  of  these  organisms. 

According  to  Meek  this  species  has  been  recognized  in  boreal 
America  on  the  shores  of  the  Youkon  river  of  Alaska. 

Chonetei  flemingi  Norwood  and  Pratten. 

Chotuteijiemingi  Norwood  &  Pratten,  1855 :  Jour.  Acad.  Nat.  Sci.,  Phila.,  vol. 
Ill,  p.  26,  pi.  ii,  figs  5a,-5e. 

Chonetes  vemeuiliana  Norwood  &  Pratten,  1855:  Jour.  Acad.  Nat.  Sci.,  Phila., 
vol.  Ill,  p.  26,  pi.  ii,  figs.  6a,-€. 

Chonetes  verneuiliana  Shumard,  1855:  Geol.  Sur.  Missouri,  p.  216. 

Chonetes  vemeuiliana  Meek,  1872:  U.  S.  Geol.  Sur.  Nebraska,  p.  170,  pi.  i, 
fig.  10a,-b. 

There  seems  to  be  but  little  doubt  that  the  two  forms,  considered 
specifically  distinct,  of  Norwood  and  Pratten  and  by  them  called 
Chonetes  flemingi  and  Ch.  verneuiliana  are  identical.  Careful 
comparisons  of  a  large  number  of  these  forms  from  various  localities 
in  central  Iowa  show  every  conceivable  gradation  between  the  two 
so-called  species.  The  peculiarities  of  Ch.  verneuiliana  as  opposed 
to  those  of  Ch.  flemingi  appear  to  be  chiefly  due  to  local  differences 
of  station.  Moreover,  the  types  of  Norwood  and  Pratten's  Ch. 
verneuiliana  seem  to  be  somewhat  abnormal  in  their  growth  and 
therefore  do  not  present  the  most  characteristic  features  of  the  form. 

Bhynohonella  ata  (Maroou). 

Terebratula  uta  Marcou,  1858 :  Geol.  N.  A.,  p.  51,  pi.  vi,  fig.  21a,-e. 

Rh.  {Camarophoria)  osagensis  Swallow,  1858:  Trans.  St.  Louis  Acad.  Sci., 
vol.  I,  p.  219. 

Camarophoria  swalloviana  Shumard,  1858 :  Trans.  St.  Louis  Acad.  Sci.,  vol. 
I,  p.  394,  pi.  xi,  fig.  la,  e. 

Camarophoria  giobuhna  Geinitz,  1866:  Garb,  und  Dyas  in  Nebraska,  p.  38,  t. 
iii,  fig.  5  (not  C,  globulina  Phillips,  1834). 

Rhynchonella  osagensis  Meek,  1872  :  U.  S.  Geol.  Sur.  Nebraska,  p.  179,  pi.  i, 
fig.  9. 

Rhynchonella  osagensis  Meek  &  Worthcn,  1873  :  Geol.  Sur.  Illinois,  vol.  V,  p. 
571,  pi.  xxvi,  fig.  22. 

Rhynchonella  uta  White,  1875  :  Exp.  and  Sur.  100  merid.,  vol.  IV,  pt.  i, 
p.  120,  pi.  viii,  fig.  4. 

The  form  under  consideration  is  one  of  very  wide  distribution. 
The  range  of  variation  is  quite  extensive  as  is  attested  by  the  numer. 
ous  speciflc  terms  that  have  been  applied  to  it.  Reference  to  a 
large  series  of  specimens  from  localities  widely  separated  geo- 
graphically, appears  to  indicate  that  the  synonymy  of  the  species  as 
already  given,  is  probably  correct,  though  other  names  may  yet  be 
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included.  Notwithstanding  the  fact  that  Terebratula  itta  and 
Rkynchonella  osagensig  were  proposed  the  same  year,  Marcou'a 
naDie  has  priority  of  several  months  as  has  been  satisfactorily  shown 
by  White.  Geinitz  referred  this  same  form  to  the  European  Cam- 
aropkoria  </lobulina  Phillips ;  but  at  present  it  does  not  seem  advis- 
able to  consider  the  two  forms  as  specifically  identical.  It  is  not 
improbable  that  the  shell  described  by  Marcou  is  the  same  as  cer- 
tain forms,  known  under  other  names,  from  the  Lower  Carbonif- 
erous rocks. 
Lima  ratifera  Shumnnl. 

Lima  retiftra  Shuraard,  ]8o8  :  Tiaos.  St.  Louis  Academy  Sei.,  vol.  I,  p.  2U- 
Lima  retifcrn  Geinitz.  I86t) :  Carb.  and  Dyaf  in  Nebraska,  p.  36,  t.  ii,  figs.  20 

Uma  rttifira  Meek,  1872:   U.  S.  Geol.  Sur.  Nebraska,  p.  188.  pi.  i«,  fig.  5. 

The  specimens  collected  at  Des  Moines  and  referred  to  this  spe- 
cies consist  only  of  a  few  fragments.  Finely  preserved  examples 
have,  however,  been  found  not  far  from  the  locality  mentioned  and 
hence  the  species  may  be  properly  included  in  the  fauna  of  the  dis- 
trict. The  true  generic  characters  of  the  forms  have  not  as  yet 
been  satisfactorily  made  out ;  and  it  is  therefore  with  some  hesita- 
tion that  they  are  here  allowed  to  remain  under  lAma. 
Avionlapeotan  wllitai  Meek. 

AvUuIopictta-mhilii).U<t\.,\&Tl:  U.  S.  Geol.  Sur.  Nebraska,  p.  185,  pi.  iv, 
%.  ll,a,  b,c. 

In  the  present  state  of  confusion  concerning  the  specific  limits  of 
the  various  forms  of  the  genus  it  is  difBcult  to  satisfactorily  make 
out  the  synonymy  of  the  different  species.     The  large  number  of 
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been  recognized  below  this  horizon,  at  least  in  Iowa.  Westward  the 
same  form  is  found  in  the  uppermost  portion  of  the  Upper  Coal 
Measures  and  also  in  the  Permian  strata  of  early  authors.  It 
probably  has  a  very  much  wider  geographical  range  over  the 
Mississippi  basin  than  has  hitherto  been  suspected. 

Greinitz  has  intimated  that  Swallow's  Bakevellia  pulchra  may  be 
very  closely  related ;  but  as  the  description  of  the  latter  is  so  un- 
satisfactory and  is  unaccompanied  by  figures  it  is  not  possible  now  to 
make  out  the  exact  relationships  of  the  two  forms. 

Msorodon  obioletui  Meek. 

Macrodon  obsoletus  Meek,  1871  :   Rep.  Reg.  Univ.,  W.  Va. 

MacroJon  obsoUtus  Meek,  1875.  Geol.  Sur.  Ohio,  Pal.  vol.  II,  p.  334,  pi.  xix, 
fig.  9. 

The  bivalve  under  consideration  was  originally  described  from 
the  Apalachian  region,  where  it  appears  to  be  rather  widely 
distributed  through  Pennsylvania,  West  Virginia  and  Ohio.  But 
it  has  not  before  been  recognized  west  of  the  Mississippi  river.  The 
Iowa  shells  are  somewhat  larger  than  those  from  the  more  eastern 
localities  but  do  not  differ  essentiall}'  from  the  typical  forms  of  the 
species.  Meek's  type  specimen  is  a  good  cast  showing  the  characters 
perfectly.     The  shell  is  radiately  striated. 

Vueula  beyriohi  Schauroth. 

Nucula  beyrichi  Schauroth,  1854  :  Zeil.  der  Deut.  Geol.  Gesel.,  vol.  VI,  p.  551, 
t.  xxi,  ti^.  4. 

Nucula  beyrichi  Geinitz,  1866  :  Carb.  und  Dyas  in  Nebraska,  p.  21,  t.  i,  figs. 
36.  37. 

Nucuia  beyrichi  Meek  &  Worthen,  1873 :  Geol.  Sur.  Illinois,  vol.  V,  p.  589. 

As  remarked  by  Meek,  there  is  some  doubt  as  to  the  correct  ref- 
erence of  the  Anierican  forms  of  the  group  to  the  European  species 
of  Von  Schauroth.  Comparisons  of  the  Iowa  specimens  of  this  spe- 
cies and  N,  parva  of  McChesney  give  no  indication  of  the  identity 
of  the  two  shells  as  has  been  suggested  at  various  times.  One  of 
the  most  striking  differences  between  the  two  forms  is  the  forward 
position  of  the  beaks  in  the  one  and  the  central  location  of  the  um- 
bones  in  the  other.  None  of  the  Des  Moines  shells  have  been  ex- 
amined internally  to  ascertain  the  character  of  the  hinge  teeth  and 
muscular  impressions. 

Sohisodm  alpina  (Hall). 

Dolabra  alpina  Hall,  1858:  Geol.  Iowa,  vol.  I,  p.  716,  pi.  xxix,  fig.  2. 
Schizodus  alpina  Meek  &  Hayden,  1864:  Palae.  Upper  Mo.,  p.  58. 

The  original  locality  of  Schizodus  alpina  is  Alpine  Dam  on  the 
Des  Moines  river.     Hall  referred  the  form  with  some  doubt  to 

17 
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Xalittpiis  mkttlrri  White.  1884:  Q^aL  Snr.  Indiua.  AoL  Rrft.  far  1«»<I.  pC 
ii.  p.  162.  ixxii,  %i.  13.  14. 

Tratkyjpmua  ■m'k/.-u  WotllKD.  IWI :  Bui.  No.  %.  IlliiKib  Stuc  Mh.  Xa. 
lli<i..  p  8 

Traihtdamia  akttUwi  Kcro,  IWS:  AtDfrican  Gralofiu.  toL  I\'.  p.  II&. 

TrarMrJ^mU  tcktilrri  Kcre-.  IB»> :    The  Nutilnt,  mU  IV,  p.  sa 

TiathtJ..mia  mcdmliua  Wonbn.lSQO:  Gcul.  Snr.  tinDoo,  ml.  VIII.  p.  ]4«. 
pi   «.iii,hp.  II.   )U. 

Traeh^omia  was  oH^iuUr  propoeed  by  Meek  A  VTonhta  in 
1866  M  a  nibgvDiu  of  -Vi/ieopm  McCoy.  It  is  dow  believed  (bat 
the  charactent  ar«  sufficientlT  well  marked  lo  admit  of  a  di4>tiDn 
generic  reparation  from  McOo?'*  genu*.  Tbe  chief  teatum  diMin- 
guiihiDif  the  two  nectinnK  as  recently  made  out  may  be  here  briedy 
ret'tattd.  In  Stlie<yp»ts  proper,  as  represented  by  tbe  typical  forms, 
and  by  the  majority  of  American  species  referred  to  tbe  geniu.  tbe 
shelU  are  reUlirely  thin  ;  the  sfwre  Tcry  short ;  the  outer  lip  ei- 
trenifly  tbin  and  »har]> ;  the  inner  lip  aUo  (bin  and  slightly  de- 
premed  :  tbe  last  volutions  generally  more  or  lew  distinctly  flattened 
or  cnncave  on  tbe  upper  half  and  marked  toward  tbe  suture  by 
immerou*  small,  short,  equidistant  cosUe,  parallel  to  the  lines  of 
grovtb.  In  contradistinction,  tbe  sbelb  of  TrnrAjrdom io  are  naassiTe 
with  tbe  Npire  larger  and  mote  eleraied.  tbe  outer  Up  very  thick, 
but  abruptly  becoming  sharp  ;  tbe  columella  very  heavy,  tbe  c«I- 
usity  thick  and  greatly  extended  :  the  volutions  covered  with  num- 
entui*  e<juidistant  nodes. 

The  first  species  of  this  group  described  from  tbe  .\merinui  pal- 
e..wiic  r'»ck»  waji  called  by  Swallow  lAttorina  vhetieri,  .Since  tbe 
apfiearance  of  Swallow's  notice,  three  other  forms  have  been  given 
i-[ieciK('  name?;  T.  n<id'»a,  which  was  regarded  by  Meek  A  Wortben 
ai>  the  ivfie  of  the  genus ;  T.  koUidayi  Meek  ts.  Worthen,  and  T. 
nodtilont    Worlhei).     Xow    the  known    shells    of  this    type    hare 
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Although  a  thorough  examination  of  all  the  forms  described 
under  the  genus  has  not  been  made,  the  differences,  as  compared 
with  Astarie,  do  not  appear  sufficiently  great  to  give  Hall's  terra  a 
separate  generic  rank.  Further  comparisons  may  not,  however, 
confirm  this  suggestion  and  hence  until  complete  evidence  is  at  hand 
AstarteUa  should,  perhaps,  be  allowed  to  stand  as  a  valid  generic 
group. 

Dentalium  annuloitriatum  Meek  &  Worthen. 

Denialium?  annulostriatum  Meek  &  Worthen,  1870:  Proc.  Acad.  Nat.  Sci., 
Phila.,  p.  45. 

Dentalium?  annulostriatum  Meek  &  Worthen,  1873:  Geol.  Sur.  Illinois,  vol. 
V,  p.  589. 

Dentalium  annulostriatum  Keyes,  1388:  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  234. 

On  a  former  occasion,  the  finding  of  six  specimens  of  this  species 
was  recorded.  Since  that  time  a  number  of  additional  individuals 
have  been  obtained  from  higher  horizons  and  associated  with  a  sim- 
ilar fauna.  The  peculiar  annular  costae  which  are  so  prominent 
and  so  characteristic  of  the  species  have  given  rise  to  the  suspicion 
that  these  shells  should  more  properly  be  assigned  to  a  different 
genus  than  that  to  which  they  are  now  referred.  However  this 
may  be,  until  a  more  critical  study  of  the  shells  has  been  made,  it 
is,  perhaps,  advisable  to  allow  the  form  to  remain  under  its  original 
generic  title.  The  character  of  the  costse  are  quite  anomalous  as 
compared  with  the  surface  markings  of  the  other  members  of  the 
group,  while  the  great  prominence  of  the  annulations,  as  usually 
exhibited,  is  by  no  means  as  constant  as  might  be  supposed.  In 
some  individuals  the  rings  are  only  faintly  developed  and  the  sur- 
face of  the  shells  thus  appears  nearly  smooth. 

Dentalium  meekianum  Geinitz. 

Dentalium  meekianum  Geinitz,  1866  :  Carb.  und  Dyas  in  Nebraska,  p.  13,  tab.  i, 

fig.  20. 

Dentalium  meekianum  Meek  &  Worthen,  1873:  Geo).  Sur.  Illinois,  vol.  V, 
p.  590,  pi   xxix,  fig.  8. 

Dentalium  meekianum  Keyes,  1888:  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  234. 

AH  the  species  of  Dentalium  described  from  the  Upper  Carbon- 
iferous of  North  America  have  been  recognized  at  Des  Moines. 
Half  a  dozen  other  forms  have  been  noticed  in  the  Lower  Carbon- 
iferous of  the  Mississippi  basin,  while  Whitfield  has  called  atten- 
tion to  a  single  form  from  the  Upper  Helderberg.  The  latter  is, 
therefore,  the  earliest  form  of  the  genus,  now  known  from  the 
American  continent. 

The  species  here  recognized  represent  three  distinct  types  of  the 
genus :    the  first  having  the  surface  ornamentation  composed  of  a 
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series  of  ridges  transverse  to  the  axia  of  the  shell,  thus  forming  an- 
nular elevations ;  in  the  second  the  costse  are  much  less  prominent 
and  are  arranged  obliquely  or  spirally  ;  and  the  third  has  the  ribs 

running  longitudinally. 


Dtntkltam  lablsTS  Halt. 

Dentatium  obsolttum  H»]1,  1858 :  Geol.  Iowa,  vol.  I,  p.  724,  pi. 
17,  17a.      (Nol  Schlolhcim,  1832). 

Dmialium  sublet  Hall,  1S7T:  Miller's  Am.  PaUe.  Foss. 


L.  figs.  16. 


244. 


The  specimens  recently  obtained  and  referred  to  this  species  are 
somewhat  smaller  than  the  individuals  originally  figured  by  Hall. 
The  longitudinal  costse  are  quite  pronounced  as  might  be  expected 
in  young  and  well-preserved  shells.  Inasmuch  as  Hall  assigned  no 
locality  to  the  sjiecimens  described,  more  or  lees  doubt  must  exist  as 
to  the  exact  identification  of  his  species.  But  as  the  type  specimens 
were  probably  among  other  material  from  Iowa,  it  is  thought  that 
the  shells  from  the  central  part  of  the  state  represent  younger  in- 
dividuals of  the  species  in  question.  In  the  original  description 
Hall  gave  the  name  T).  obaoletum  to  the  form  under  considera- 
tion, but  that  term  had  been  preoccupied  by  Schlotheim  nearly 
thirty  years.  The  name  was,  therefore,  in  1877,  changed  to  the  one 
it  here  bears. 

This  type  of  Denialium  has  an  exceedingly  wide  range  in  both 
time  and  space.  Forms  almost  indistinguishable  from  the  Carbon- 
iferous shells  of  Des  Moines  are  found  in  the  Eocene  oftheGulf 
states  and  along  the  Atlantic  coast. 
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In  the  vicinity  of  Des  Moines  this  species  is  now  known  to  have  a 
considerable  vertical  range.  It  occurs  near  the  base  of  the  lower 
coal  measures  and  extends  into  the  middle  coal  horizon.  Its 
geographic  range  is  also  quite  extensive. 

Pleurotomaria  oarbonaria  Norwood  <fc  Pratten. 

Pleurotomaria  carbonaria  Norwood  &  Pratten,  1855:  Jour.  Acad.  Nat.  Sci., 
Phila.,  (2),  vol.  Ill,  p.  75,  pi.  ix,  fig.  8. 

Pleurotomaria  carbonaria  Keyes,  1888 :  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  239. 

The  original  specimens  of  this  species  are  from  Williamson 
county,  Illinois.  A  very  similar  form  has  been  described  from  New- 
port, Indiana,  under  the  name  of  P.  7iev)portensis.  Apparently  the 
only  difference  ascribed  is  that  the  latter  has  its  revolving  band 
raised  instead  of  depressed.  Further  comparrsons  may  eventually 
show  this  character  is  varietal  rather  than  specific.  This  suggestion 
seems  all  the  more  plausible  since  many  individuals  which  are  un- 
questionably P.  carbonaria  have  the  band  scarcely  sunk  below  the 
surface. 

Pleurotomaria  iphasrulata  Conrad. 

Pleurotomaria  spharulata  Conrad,  1842 :  Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  VIII, 
p.  272,  pi.  xvi,  fig.  12. 

Pleurotomaria  corcnula  Hall,  1852 :  Stansbury  Exp.  to  Gre^t  Salt  Lake,  p.  413, 
pi.  iv,  fig.  4,  f.  6a-d. 

This  form  is  the  leading  member  of  a  widely  distributed  group  of 
shells  which  manifestly  belong  to  a  single  species  but  which  in 
different  parts  of  its  range  has  received  a  variety  of  specific  names. 
Notwithstanding,  however,  the  many  varietal  phases  exhibited  there 
is  always  a  peculiar  constancy  of  characters  by  which  the  form  is 
readily  distinguished  from  other  shells  of  the  genus.  In  this  country 
a  very  large  number  of  species  of  Pleurotomaria  have  been  described, 
embracing  many  diverse  types.  The  same  state  of  affairs  also 
existed  in  Europe  until  de  Koninck  attempted  to  set  aside  the 
prevalent  difficulties  by  breaking  up  the  genus  into  several  groups, 
which  in  fact  are  more  or  less  easily  separable  even  according  to 
general  shape.  The  original  genus  was  thus  greatly  restricted  and 
the  various  sections  raised  to  an  equal  taxouomi^  rank.  In  its  main 
aspects  de  Koninck's  scheme  will  doubtless  be  found  very  conven- 
ient in  its  application  to  the  American  Pleurotoraarise.  In  this 
connection  it  may  be  further  stated  that  the  work  along  this  line  has 
already  been  partly  done  and  the  results  thus  far  reached  have  been 
eminently  satisfactory. 
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?l«aTOtom»ri»  TftlTstiferBli  Mnk  it  Wortfara. 

PUurttemarii  valvati/<irmis  Meek  &  Wo.ihen,  lHfl6:  Proe.  Acii.  N«.  Sci . 
Phila.,  p,  ns. 

Plturolomariafah-ati/ttmu^%<x]iiiic\ian}itn,  IST3:  Geul.  Sur.  Illinois,  vol. 
V,  p.  «0J,  pi.  iiin,  fig.  U. 

The  fiirm  under  consideration  is  the  smallest  of  tlie  group  y« 
observed  in  the  Mississippi  basin.  It  apparently  belongv  to  the 
same  Kction  as  the  large  /*.  c<ir6onaria  already  mentione«l.  The 
specie!*  seems  to  have  a  much  wider  geographic  range  than  hu 
hitherto  been  suspected  but  otfing  to  its  small  size  hu  usually 
etiea|>ed  notice. 
Haiohiioaia qnkdriurinmu  (WoHhen). 

li-xofma  quadriiBrinalum  Worlhen.  1884 :  Bui.  2,  lilinoif  S««le  Mb..  N.l. 
Hi«..  p.  7. 

I.fxBHtma  qiiatlriiariHaltim  Wonhin,  1800 :  Geol.  Sur.  Illinoii,  vol.  Mil,  p. 
140. 

So  roanifeetly  different  is  Worthen's  8i)eciea  from  the  formf  of 
Loxonema  that  no  hesitation  is  experieneetl  in  removing  it  from  the 
genus  under  which  it  was  originally  descrilted.  While  there  is  a 
probability  amounting  almost  to  certainty,  of  this  shell  being  ■  true 
MurehUonia,  all  doubts  as  to  its  correct  reference  cannot  be  entirely 
removed  until  tbe  apertural  parts,  which  are  in  no  specimens  yet 
discovered  perfectly  preserved,  can  be  throughly  examined. 

BsUaropkoa  ■oatlnrtUao*  Numoui  t  I'nucn. 

BtllmfkiH  mentfyrtiaHm  Norwood  &  Pntlen,  1856 :  Jour.  Acid.  Nat.  M., 
Phila.  (;!).  vol.  111.  |>.  T4. 

BilUr^l'.m  moHlfc.rlia»Mi  Uelnili,  18G6 :  Cub.  und  D)K<  in  Nebraska,  p.  8 
tab.  I.  fig.  la. 

Htlltr,fkpH  •KtHlfyrtiammi  Meet.  1K72;  U.  S.  Geol.  Sur.  Nebnuk*.  p.  22-^,  pi. 
xi,  r.K.  15. 

Bil!tr.-fk<m  mfMf'rttanms  Krjti,  1KS8:  Proc.  Acad.  Nat  ScJ.,  Phili..  p.  23.'>. 

Like  several  other  meml>crs  of  this  group  B.  monlfoTlianu4  u 
widely  dir-trihuleil  over  the  Miseissijipi  basin  ;  atid  also  through  the 
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ornamented  by  numerous  fine  rounded  filiform  ribs  running  longitu- 
dinally, every  third  or  fourth  one  of  which  is  much  more  elevated 
than  those  lying  between ;  these  are  crossed  transversely  by  minute 
raised  striae.  With  the  exception  of  the  last  half  of  the  outer  whorl 
the  shell  is  also  marked  by  large  transverse,  more  or  less  broken 
ridges  on  each  side  of  the  median  sulcus. 

This  beautiful  species  appears  to  be  much  more  abundant  in 
Pennsylvania,  West  Virginia  and  other  portions  of  its  eastern  range, 
than  in  the  region  west  of  the  Mississippi  river,  where  it  seems  to  be 
largely  replaced  by  closely  allied  forms. 

B«llerophoxi  urii  Fleming. 

Bellerophon  urii  Fleming,  1828  :  Brit.  Anim.,  p.  338. 

BelUrophon  urii  Norwood  &  Prattcn,  1854:  Jour.  Acad.  Nat.  Sci.,  Phila.,  vol. 
Illt  p.  75,  pi.  ix,  fig.  6. 

BelUrophon  carbonarius  Cox,  1867:  Geol.  Sur.  Kentucky,  vol.  Ill,  p.  562. 

Bellerophon  blaneyanus  McChesney,  1860:  New  Palae.  Foss.,  p.  60. 

BelUrophon  carbonarius  Geinitz,  1866  :  Carb.  und  Dyas  in  Nebraska,  p.  6,  tab.  i, 
fig.  8. 

Bellerophon  carbonarius  Meek,  1872:  U.  S.  Geol.  Sur.  Nebraska,  p.  224,  pi.  iv, 
fig.  16;  and  pi.  xi,  lla-c. 

Bellerophon  urii  Yit}j^%,  1888  :  Proc.  Acad.  Nat.  Sci.,  Phili.,  p.  236. 

The  complete  synonymy  of  this  species  has  been  given  in  the 
publication  last  referred  to  above,  and  therefore  does  not  require 
further  mention  here.  As  stated  on  a  former  occasion  there  are 
apparently  no  good  reasons  for  regarding  the  form  usually  called  B, 
carbonariiLS  as  distinct  from  the  familiar  and  widelv  distributed 
European  B.  urii.  The  American  shell  was  early  referred  to  B. 
urii  by  Norwood  and  Pratten ;  and  it  was  not  until  some  years  later 
that  Cox  renamed  the  specimen.  The  number  of  longitudinal 
carinse  is  exceedingly  variable,  fifteen  to  thirty  being  the  usual 
limits,  though  in  very  large  individuals  the  cost«  often  exceed  the 
latter  figure. 

The  geographic  distribution  of  this  species  is  very  wide.  Aside 
from  its  common  occurrence  in  Europe  it  ranges  in  America  from 
the  eastern  slope  of  the  Apalachians  to  the  Rocky  mountains. 

Bellerophon  subpapillosus  seems  to  be  merely  a  local  unimportant 
variation,  perhaps  an  abnormal  development.  The  papillae  are 
often  recognizable  on  some  of  the  Iowa  shells.  Certain  of  the  lat- 
ter individuals  show  this  peculiarity  even  more  distinctly  than  the 
type  specimen  itself;  and  from  this  extreme  there  are  all  gradations 
to  perfectly  smooth  surfaces. 

Straparollui  eatilloidei  (Conrad). 

Inachus  ccUilloides  Conrad,  1842:  Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  VIII,  p. 
273,  pi.  XV,  fig.  3. 
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JiuamfAalm  ntgeiut  HatI,  1S6S  :  Geol.  Iowa,  vol.  1.  p.  722,  pl.xxU,fi|{.  14. 
(Nol  /■:   re^uioi  Sowerhy.) 

Sii-.ip.trollHS  I  EuonfikalHt)  mbrugfim  Meek  &  Worihen,  1873:  (Jeol.  Sut. 
IllmiHi.  *••!.  V.  p.  tl07.  pi.  iiU.  %  11. 

F.iamphalai  rugmus  White,  1884  :  Oeol.  Sur.  Indiana.  13lb  Ann.  Rep.,  p.  IHl. 
pi.  «i»i<,ri|;s.  11.12. 

Euomphalm  rugiitMi  Kejret.  1888:   Proc.  Acad.  Nal.  Sci.,  Phila.,  p.  241. 

There  ai)|)eiir3  to  be  but  little  duubt  that  the  form  described  br 
CoTirad  from  the  region  east  of  Apalacbians  as  Iitachut  mtilloidet 
and  Eiiomphalui  ruytuiu  of  Hall  are  identical.  Although  Connd's 
ori);inal  diagnosis  is  very  brief,  his  figure  shows  clearly  what 
shell  he  had  under  en  n  side  rat  ion.  A  careful  comparison  of  a 
large  !M;rieH  of  I'etuiAylvania  e|>eciRicns  and  those  fram  tbe  Mism- 
sippi  basin  fails  to  bring  outanyiiifference  sufficiently  great  to  war- 
runt  a  s[)e<.'ific  se|>aration  of  the  shells  from  the  two  localities.  This 
form  is  cumniunty  known  throughout  the  continental  interior  under 
Halt't  name.  His  designation,  however,  is  preoccupied  by  !^ow- 
erhy  ;  and  for  this  reason  Meek  &  Worthen  proposed  snhrugottu 
fur  the  !«|>ecific  term.  After  all,  it  is  very  probable  that  the  furni 
in  ifucstiou  should  properly  be  regarded  as  identical  with  a  certain 
Eurujican  s|>ecies;  and  further  coniparisou  may  necessitate  the  mer- 
gence of  the  two  rtpecies  now  regarded  valid. 

SlrapiiroUut  ealilhides  as  now  under^itoml  is  widely  distributed 
ge<')gra]>hically,  t>eing  one  of  the  most  abundant  and  charactcruiic 
slielU  of  the  l^)wer  (.'oal  Measures.  It  oi-curs  usually  iu  the  dark 
bituminous  iilmles  overlying  the  coal  seams  o.'isociated  with  otlter 
ga.*l»Ti>i>iid<>iis  H|ici'ies.  It  of\en  atlains  a  very  considerable  niie 
though  sel'liim  d'>c.->  the  maximum  meo-iurenient  exceed  twelve  milli- 
meter'. At  l)es  Moines  the  vertical  range  of  this  species  is  from 
the  ha-«  to  the  lop  of  tbtr  I/iwer  division  of  the  Coal  Measures ;  it 
is  aNu  nii'l  with   in   the  ."o-culle*!  middle  section  at  Van  Meter  in 
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the  generic  term  Euomphalua,  The  relations  of  the  forms  heretofore 
generally  referred  to  Sowerby's  section  and  those  belonging  to 
Montfort's  genus  Straparollus  have  already  been  pointed  out 
at  length.*  It  has  thus  been  satisfactorily  shown  that  the  two 
genera  are  practically  co-extensive  and  as  Montfort's  term  has 
priority  it  must  be  adopted  for  the  group  of  paleozoic  gasteropods 
distinguished  by  having  the  shell  rather  thick,  planorbiform,  or 
depressed  conical,  broadly  and  deeply  umbilicated  ;  whorls  angular 
or  rounded,  usually  closely  coiled,  but  often  barely  in  contact; 
aperture  sharply  pentagonal  or  sub-circular;  labium  generally 
sharp.  The  surface  of  the  volutions  is  for  the  most  part  smooth,  or 
showing  only  numerous  lines  of  growth  ;  but  sometimes  with  one  or 
more  distinct  longitudinal  carinas. 

In  Iowa  the  transition  forms  between  the  two  sections  above 
alluded  to  are  fully  represented  in  certain  species  of  the  Kinderhook 
and  Burlington  formations.  The  gradations  are  complete  from  those 
species  having  elevated  spires  and  rounded  volutions — like  S, 
macromphalus  Winchell — to  those  with  depressed  spires  and  angu- 
lated  whorls — as  S,  roberti  (White).  In  the  latter  examples  the 
turns  are  flattened  above  and  the  extremity  of  the  spiral  portion 
situated  midway  between  the  upper  and  lower  planes  of  the  volutions. 
The  shell  is  thus  perfectly  planorbiform  with  one  side  angular  and 
the  other  rounded. 

Vatieopiii  nana  (Meek  &  Worthen). 

PlcUystoma  nana  Meek  &  Worthen,  1860:  Troc.  Acad.  Nat.  Sci.,  Phila.,  p.  403. 

Naticopsis  nana  Meek  &  Worthen,  1866:  Geol.  Sur.  Illinois,  vol.  II,  p.  365, 
pi.  xxxi,  fig.  4. 

This  minute  form  was  originally  described  under  Platyatoma ;  and 
there  is  yet  reason  for  believing  that  it  may  actually  belong  to  that 
group  instead  of  Naticopsis y  as  Meek  &  Worthen  afterwards  thought. 
Should  further  study  indicate  that  the  species  is  actually  a  member 
of  the  first  group  its  name  becomes  Strophostylus  nana  since  it  has 
been  recently  shown  that  Strophostylus  must  be  applied  to  the 
Platystoma  section  as  founded  by  Conrad. 

Traohydomia  wheeleri  (Swallow). 

Littorina  «/^<?^.>n* Swallow,  1800 :  Trans.  St.  Louis,  Acad.  Sci.,  vol.  I.  p.  058. 

Naticopsis  [Trachydomia)  7vheeUri  Meek  &  Worthen,  1866:  Geol.  Sur.  Illi- 
nois, vol.  II,  p.  304. 

Natiiopsis  whieUti  Meek&  Worthen,  1873  :  Geol.  Sur.  Illinois,  vol.  V,  p.  595, 
pi.  xxviii.  tig  8. 

»Proc.   Acad.  Nat.  Sci,  Phila.,  1889,  p.  291;  also  Am.  Geol.,  vol.  V.   p. 
193-197. 
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Naiicopsis  whederi  White,  1884:  Gcol.  Sur.  Indiana,  Ann.  Rcpt.  for  1883,  pt. 
ii,  p.  162,  xxxii,  figs.  13,  14, 

Trachydomia  nodulosa  Wortben,  1884 :  Bui.  No.  2,  Illinois  State  Mus.  Nat. 
Hist.,  p  8 

Trachydomia  wheeUri  Keyes,  1889  :  American  Geologist,  vol.  IV,  p.  195. 

Trachydomia  wheelcri  Keyes,  189(> :   The  Nautilus,  vol.  IV,  p.  30. 

Trachydomia  nodulosa  Worthen,  1890 :  Geol.  Sur.  Illinois,  vol.  VIII,  p.  146, 
pi.  xxiii,  figs.  11,  11a. 

Trachydomia  was  originally  proposed  by  Meek  &  Worthen  in 
1866  as  a  subgenus  of  Naticopsis  McCoy.  It  is  now  believed  that 
the  characters  are  sufficiently  well  marked  to  admit  of  a  distinct 
generic  separation  from  McCoy's  genus.  The  chief  features  distin- 
guishing the  two  sections  as  recently  made  out  may  be  here  briefly 
restated.  In  Naiicopais  proper,  as  represented  by  the  typical  forms, 
and  by  the  majority  of  American  species  referred  to  the  genus,  the 
shells  are  relatively  thin  ;  the  spire  very  short ;  the  outer  lip  ex- 
tremely thin  and  sharp ;  the  inner  lip  also  thin  and  slightly  de- 
pressed ;  the  last  volutions  generally  more  or  less  distinctly  flattened 
or  concave  on  the  upper  half  and  marked  toward  the  suture  by 
numerous  small,  short,  equidistant  costse,  parallel  to  the  lines  of 
growth.  In  contradistinction,  the  shells  of  Trachydomia  are  massive 
with  the  spire  larger  and  more  elevated,  the  outer  lip  very  thick, 
but  abruptly  becoming  sharp  ;  the  columella  very  heavy,  the  cal- 
osity  thick  and  greatly  extended  ;  the  volutions  covered  with  num- 
erous equidistant  nodes. 

The  first  species  of  this  group  described  from  the  American  pal- 
eozoic rocks  was  called  by  Swallow  lAttorina  wheel^ri.  Since  the 
appearance  of  Swallow's  notice,  three  other  forms  have  been  given 
specific  names:  T  nodosa,  which  was  regarded  by  Meek  &  Worthen 
as  the  type  of  the  genus;  T  hollidayi  Meek  &  Worthen,  and  T, 
nodulosa  Worthen.  Now  the  known  shells  of  this  type  have 
a  very  wide  geographical  distribution,  occurring  at  numerous  places 
in  Illinois,  Iowa,  Missouri,  Kansas  and,  according  to  White,  also  in 
New  Mexico.  A  careful  comparison  of  a  considerable  number  of 
shells  from  widely  separated  localities  leads  to  the  conclusion  that 
the  known  forms  of  Trachydomia  should  all  be  referred  to  two 
species — T,  wheeleri,  the  one  earliest  described,  and  T.  nodosa.  The 
various  slight  modifications  in  size,  number  of  nodes,  and  amount  of 
callous  material  deposited  can  all  be  explained  by  local  diflerences 
in  environment.  And  the  complete  intergradation  of  the  several 
forms  renders  this  view  necessary. 

The  callosity  of  the  inner  lip  often  becomes  very  much  thickened 
in  some  individuals,  but  this  prominence  is  not  conspicuous  in  the 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  259 

majority  of  examples.  It  is  interesting  to  note  in  this  connection 
that  among  the  shells  from  Illinois,  there  are  a  number  in  which 
the  coloration  of  the  callous  portions  and  of  the  interior  surface  is 
still  visible.  In  some  cases  the  color  is  an  intense  shining  black  ; 
in  some  a  purplish-black  ;  in  others  a  dull  faded  purple ;  and  in  a 
few  the  color  has  nearly  disappeared.  Aside  from  the  apertural 
parts,  all  traces  of  the  original  coloration  .  of  the  shells  are  lost. 
Under  the  ordinary  circumstances  of  fossilization,  the  color  could 
hardly  be  expected  to  be  preserved  except  in  rare  cases ;  and  the 
few  recordedjjinstances  of  paleozoic  species  retaining  such  characters 
are  of  peculiar  interest. 

Aoliiina  minuta  (Stevens). 

Aciis  minuta  Stevens,  1858 :  Am.  Jour.  Sci.,  (2),  vol.  xxv,  p.  269. 

Aciuima  minuta  de  Koninck,  1881 :  Ann.  de  Mus.  Roy.  d'Hist.  Nat.  de  la 
Belgiquc,  T.  VI. 

Acliiina  minuta  Keyes,  1888:  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  240. 

The  form  under  consideration  was  first  noticed  by  Stevens  as 
Adx8  minuta.  In  1881,  de  Koninck  established  the  genus  Aclisina 
for  the  Turritilla  siriatula  group  of  shells,  which  also  embraced 
Adia  minuta  and  several  other  American  forms.  In  this  country 
the  shells  are  all  quite  minute  and  at  present  are  unknown  except 
in  the  Coal  Measures.  On  account  of  this  small  size  these  gastero- 
pods  have  usually  escaped  notice ;  and  it  is  for  this  reason  probably 
that  they  have  been  reported  from  so  few  localities.  As  has  been 
remarked  elsewhere  they  occur  quite  commonly  at  Des  Moines  in 
company  with  vast  numbers  of  other  minute  mollusca. 

Loxonema  loitula  Meek  A  Worthen. 

Loxomma  scitula  Meek  &  Worthen,  I860 :  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  464. 

Loxonema  rugosa  Meek  &  Worthen,  1860:  Proc.  Acad.  Nat.  Sci.,  Phila., 
p  465. 

Loxonema  scitula  Meek  &  Worthen,  1866:  Geol.  Sur.  Illinois  vol.  II,  p.  377, 
pi.  xxxi,  figs.  10a~c. 

Loxcnema  rugosa  Meek  &  Worthen,  1866:  Geol.  Sur.  Illinois,  vol.  II,  p.  378, 
pi.  xxxi,  figs,  lla-c. 

There  have  been  described  from  the  Coal  Measures  of  the 
Mississippi  basin  several  species  similar  to  the  one  under  considera- 
tion. At  first  glance  the  vertical  costse  appear  perfectly  straight  in- 
stead of  arched  as  in  the  more  typical  forms  of  the  genus.  Upon  a 
closer  examination,  however,  the  ribs  are  found  to  curve  consider- 
ably. The  relatively  much  larger  size  of  the  rounded  ridges  in  this 
section  of  the  genus  as  compared  with  the  Devonian  forms  tends 
greatly  to  obscure  the  actual  curvature. 
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The  figures  accompaDying  the  repriot  of  the  original  deKription, 
in  the  eecood  volume  of  the  Illioois  Geological  Survey,  are  mislead- 
ing ill  one  particular ;  that  is  in  having  the  coetie  arranged  directly 
above  one  another,  on  the  contiguous  whorls.  Id  the  same  place 
the  statement  is  also  made  that  this  is  the  case.  C'loeer  obaervation 
has  clearly  shown  that  this  arrangement  is  more  apparent  than  real : 
and  that  actually  the  ridges  of  the  different  turns  are  set  slightly 
behind  those  of  the  preceding  volution;  so  that  in  place  of  forming 
a  perfectly  straight,  though  interrupted  ridge  from  the  apex  to  the 
middle  of  the  bo<ly-whorl,  the  long  rounded  elevation  is  somewhat 
fipirally  twisted. 

The  number  of  costte  varies  with  the  size  and  maturity  of  the 
shell.  Usually  there  are  from  three  to  four  ribs  less  on  each  whorl 
than  on  the  one  immediately  succeeding.  Thus  the  eighth  volu- 
tion may  have  twenty-two  or  twenty-four  rounded  Hdges  while  the 
fourth  has  only  twelve  or  thirteen.  Below  the  middle  of  the  whorl» 
the  costie  rapidly  diminish  both  in  height  and  breadth  and  are 
cunlinued  as  minute  hair  line«.  The  aperture  is  ova)  in  outline, 
sli],'htly  flatteiieil  on  the  side  towards  the  axis.  The  inner  lip 
springs  abruptly  from  the  callous  portion  instead  of  gradually 
blending  with  it  at  a  low  angle,  but  otherwise  this  species  pooscanw 
all  the  characteristics  of  the  typical  form  of  Loxonema. 

At  I>es  MoitieH  thiti  i>[ie<'iea  has  as  yet  been  found  only  at  a  single 
liiiriiton — near  the  top  uf  the  lyiwer  (.'oal  Measures. 

LoKeDiDU  mnltiooita  Mr*k  k  Wi>rth>a. 

f  „j.mrma  mHlluBila  iXet)!.  fa  Wnnhen.  tWiQ  :  Geol  Sur.  IlIiiKHs.  vol.  M.  p. 
■■r.\  |>l   ^y\^.  fig.  1:;. 

largely  applicable  to  this  specie* 
aH  u  rule  and  they  average  about 
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Macrocheilui  newberryi  Keyes,  1888  t    Proc.  Acad.  Nat.  Sci.,  Phila..  p.  240. 
Soleniicus  newberryi^  Keycs,  1889  :    Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  308. 
Soleniscus  nnoberryi  Keyes,  1889:  Am.  Naturalist,  vol,  XXIII,  p.  423,  pi.  xx, 
fig.  6. 

Considerable  coDfusion  has  long  existed  among  the  shells  for 
which  Phillips  long  ago  proposed  the  name  Macrocheilus,  The  dif- 
ficulties encountered  in  arriving  at  a  correct  nominal  history  of  the 
genus  have  been  recently  treated  of  at  length.  The  more  salient 
points  may  be  briefly  summarized  here. 

Maerocheilus  was  founded  by  Phillips^  in  1841.     Under  it  were 
sirranged  six  species,  three  of  which  were  Buccinum  breve  Sowerby, 
^.  tmbricatum  Phillips  and  B,  acutum  Sowerby.     Phillips,  however, 
expressly  stated  that  the  first  two  of  these  properly  belong  to  other 
groups  and  that  the  third  was  regarded  as  more  typical.     B,  acutum 
lience  becomes  the  type  of  the  genus,  as  it  was  rightly  considered  by 
^e  Koninck  and  other  European  writers.     An  examination  of  many 
specimens  ofSowerby's  jBucct7ium  acutum  shows  that  the  shell  possesses 
s  more  or  less  thickened  lip  and  a  prominent  revolving  fold  on  the 
columella.  The  latter  feature  was  long  ago  recognized  by  de  Koninck.^ 
It  thus  appears  that  Sowerby's  form  is  in  all  respects  a  typical  Solen- 
iscus as  defined  by  Meek  and  Worthen' ;   and  that,  therefore,  this 
genus  and  Maerocheilus  are  identical. 

But  Phillips'  term  Maerocheilus  was  preoccupied  by  Hope  in  1838 
for  a  genus  of  insects  and,  therefore,  becomes  unavailable.  Conrad, 
in  1842,  proposed  Plectostylus  for  a  group  of  fossil  gasteropods 
which  evidently  belonged  to  Maerocheilus ;  but  this  name  also  had 
been  used  by  Beck  five  years  before.  In  1860,  Meek  and  Worthen 
founded  the  genus  Solenisciis,  for  certain  paleozoic  shells  which  now 
are  known  to  be  very  closely  related  to  the  type  of  Maerocheilus. 
Inasmuch  as  the  latter  term  had  been  previously  used,  Boyle,  in 
1879,  substituted  the  name  Duncania,  which  he  afterwards  changed 
to  Maerochilina.  From  the  foregoing,  it  is,  therefore,  manifest  that 
the  generic  title  Soleniscus  has  precedence  for  the  Ma/srocheilus. 
group,  as  typified  by  Buccinum  ocii^wm  Sowerby  and /So /eniscwa  typi- 
ctis  Meek  &  Worthen. 

1  Palae.  Foss.  Cornwall,  p.  103 

'  Desc.  des  Anim.  Foss.  de  Belgiquc,  1844,  p.  474. 

»  Proc.  Acad.  Nat.  Sci.,  Phila.,  1860,  p.  467. 


[I8Stl. 


immiu  Kejrei.  ISSN :    Proc.  Aca.l.  Nut.  Sci.,  fhila..  p.  -J39. 

W^'As    la-i.'»  Keyo.  1HK»:   Am.  Naiuraiist.  vol.  XXltl,  p.  4:3. 

\  ...-.J.  ,^  »-«;■»  Kcie-,  I8«n :  Proc.  Acid.  Nni.  Sci,.  Phil«  .  p,  a08. 

.V*-.*  Iw—  *«.«!/"  MilUr.  IWMl :  N.  A.  Geo!.  K  PjI.t..  p.  409. 

Witb  I  lip  exception  of  the  finding  of  a  few  additionKl  iijierinii^ii* 
niiiiv  iho  firrt  reci)nl  of  Ibe  fomi  no  further  information  hmt  intra 
,Ataiin-d  conceruing  this  .-[xK-iea. 

IsUnliaufTMilUiCi). 

l/j,™*W«^A'™.'yrG.i.lS.-.7:  CroLSar.  Kenluekv.  vol.  IH.  p.  ATI). 
'l/.(^™4«y«J.C'a.»/r  Keyi-t.  I88.S:  Ptoc.  Acad.  Nw. -Sci.,  PliiU..  p.  :a9. 
S^-tni,.usgra(iUi  Kryps.  IKKll:   Am.  Naiuralw.  vol.  XXIIl.  p   43. 
SM'tntifU  fTjis/ii  Kcye-..  ItWII :  I'roc.  Acad.  Nai,  Sei ,  ITiiU  ,  p.  »'". 
Mj.rMUimj gra.ilh  Miliar,  lIWi) :  N.  A.  Geol.  &  I'jLv..  p  409. 

I'util  tjiiitt'  roeenlly  ihislitik-  ulieli  «H-niit  to  have  Iwen  genentlly 
itverlixikwi.  Kvon  when  nntired  it  has  \twn  imialiy  refern-d  i<> 
.■<.  ttntriftmu*  "f  Ilall.  The  two  fonns  are  certainly  very  eliuiely 
relatiil  hut  whellier  they  will  eventually  prove  identieal  or  not  ean- 
ri.it  bi'dti-idi'd  at  jin-sent.  A."  R'mnrked  in  another  [dace,  the  smulltr 
^IKviniens  an-  lest  venlriii)^' and  have  the  iiiiirc  proportionally  much 
hit:'i<'r  thflii  in  older  individuals,  whieh  ainiiilate,  ttoniewhat.  llallV 
^HH't.-"  :d>ove  alluded  to.  As  a  matter  of  fact  the  latter  furm  ha.' 
Ihvu  iviiiK'niw'  ""ly  '"  1  few  iiinlunees;  while  its  name  ha»  Ix-en 
:)pl<li>tl  li>  a  very  eonsiilorable  niindier  of  ^helln  whieh  are  manifestly 
■  dilUrent  sjxeiKeidly. 
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SDlaniiani  hnmilit  iKeyes). 

MacrochHlui  humilis  Keyee,  183S:    Ptnc.  Acad.  Nat.  Sci.,  Phils.,  p.  239- 
Solinisati  humitis  Keyes,  ]88»;  Am.  Naluralist.  vol.  XXIII,  p.  423. 
S.'l/nii,us  humUii  Ke)e<,  IS89  :   PidC.  Acad.  Nnl.  Sci..  Phila.,  p.  SOS. 
Macrochilina  humilis  Millet.  1890  ;   N.  A.  Geol.  4  Palae.,  p.  406. 

With  the  exception  of  the  finding  of  a  few  additional  apecimeiia 
sioce  the  first  record  of  the  form  no  further  iDformation  has  been 
obtained  couceraing  this  species. 

Boleniioni  naoilil  ICoi). 

Afaerochillus  graiili  Cox.  IS-i?  :  Geol.  Sur.  KenLuclty,  vol.  Ill,  p.  670. 
MacrMheilui  graiiU  Keyes,  1888:  Proc.  Acad.  Nat.  ^i.,  Pliila.,  p.  :^. 
SoUiiiscusgraa/is  Kfyes,  1889:  Am.  Naluralist.  vol.  XXIII.  p.  423. 
il./«mfi«sra,//«Kcycs.  188»;  F roc.  Acad.  Nat.  Sci.,  Phila  .  p.  WH. 
Macrechilma  gracilis  Millet,  1890  :  N.  A.  Geol.  &  False.,  p.  409. 

Until  quite  recently  this  little  shell  seems  to  have  been  generally 
overlooked.  Even  when  noticed  it  has  been  usually  referred  to 
S.  ventTicogtis  of  Hall.  The  two  forms  are  certainly  very  closely 
related  but  whether  they  will  eventually  prove  identical  or  not  can- 
not be  decided  at  present.  As  remarked  in  another  plac«,  the  smaller 
specimens  are  less  veil tricose  and  havethe  spire  proportionally  much 
higher  than  in  older  individuals,  which  simulate,  somewhat.  Hall's 
S|>ecies  above  alluded  to.  As  a  matter  of  fact  the  latter  form  has 
been  recognized  only  in  a  few  instances;  while  its  name  has  been 
applied  to  a  very  coiLJiderable  number  of  shells  which  are  manifestly 
quite  different  sjiecifically, 

Boleaiioai  palndianformii  |>UII|. 

MairM/ieilus  faJmiina/enHii  Hall,  1858:  Geol.  Iowa,  vol.  I.  p.  719,  pi.  xxii 
liK.  10. 
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Macrocheilus  media/e  yi.ttV  &  Worthen,  1866:  Geol.  Sur.  Illinois,  vol.  II, 
p.  37(»,  pi.  XXXI,  figs.  5a-b. 

Macrocheilus  inUrcalare  Meek  &  Worlhen,  1866:  Geol.  Sur.  Illinois,  vol.  II, 
p.  371,  pi.  xxxiijfigs.  6a-b. 

So/^niscus  medta/is  \\hht,188\:  Geol.  Sur.  Indiana,  13th.  Ann.  Rep.,  p.  ii, 
p.  156. 

Spharodoma  medialis  Keyes,  1889:  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  306. 

Macrochilina  medialis  Miller,  1890:  N.  A.  Geol.  &  Pal.,  p.  409. 

The  generic  relations  of  Sphoerodoma  have  already  been  fully 
discussed  elsewhere.  In  contradistinction  to  the  nearest  allied 
genus,  SoleniscuSy  the  shells  of  this  group  have  the  volutions  very 
convex,  the  spire  greatly  depressed,  the  body-whorl  relatively  much 
larger  and  the  aperture  correspondingly  ample,  while  the  coluniellar 
ridge  is  usually  very  obtuse  or  not  defined.  These  forms  are 
commonly  found  in  the  calcareous  beds,  while  their  fusiform 
relatives  occur  most  plentifully  in  bituminous  shales  ;  the  inference 
is,  that  the  former  were  probably  more  strictly  marine  than  the 
latter. 

Bulimorpha  minata  (Stevens). 

Loronema  minuta  Stevens,  1858:  Am.  Jour.  Sci.,  (2),  vol  XXV,  p.  260. 

Actaonina  minuta  Meek  &  Worthen,  1873:  Geol.  Sur.  Illinois,  vol.  V,  p.  o94, 
pi.  xxxix,  fig.  2* 

Actdonina  minuta  Keyes,  1888:  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  240. 

Bulimorpha  minuta  Keyes,  1889 :  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  301. 

The  reasons  for  considering  this  species  under  Bulimorpha  have 
already  been  fully  stated.  A  further  examination  of  the  form  ap- 
pears to  indicate  that  the  inner  lip  actually  is  separated  from  the 
outer  labrum  by  a  distinct  notch.  Its  nearest  ally  is,  therefore,  B. 
eanaliculata  (Hall).  In  regard  to  the  generic  relations,  it  may  be 
said  that  the  assemblage,  of  which  this  little  shell  is  one  of  the  mem- 
bers, embraces  those  American  forms  having  the  shell  fusiform, 
with  the  spire  elongated  ;  the  whorls  more  or  less  decidedly  convex, 
the  last  rather  large  ;  the  columella  curved,  abbreviated  or  trun- 
cated at  the  base ;  the  inner  lip  often  well  defined  anteriorly,  and 
usually  separated  from  the  outer  by  a  more  or  less  well-marked 
notch ;  surface  smooth.  Accordingly,  this  group  would  include 
not  only  those  forms  originally  comprehended  under  the  genus  Buli- 
mella  established  by  Hall  but  also  certain  other  species.  Some  of 
the  forms  now  recognized  as  belonging  to  the  section  have  been 
assigned  to  Portlock's  Polyphemopais,  but  there  is  reason  to  believe 
that  this  term  is  not  correctly  applicable  to  any  known  American 
gasteropod.  Hairs  Bulimella  is  preoccupied  by  Pfeiffer  and  it  is, 
therefore,  necessary  to  find  some  other  more  appropriate  term  for 
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the  group  in  questJoD.     Bulimorpha  founded  by  WhitBeld  is  ftppu- 
entlj-  the  only  available  name  for  these  shells,  but  whether  this 
title  can  be  eventually  considered  valid  cannot  now  be  decided. 
BnlimarpbB  1  obrrtttHi  (Meek  A  WortI 

P^tyf/  ■       '  .......    ... 

p.  207. 

Polyplnmo^iis  chryialis  Meek  &  Worthen,  J873;  Geol,  Sur.  Illittois,  vol,  V, 
p.  SDK.  pi.  xxviii,  fi|;.  7. 

Bulimerpka  ehrysalis  Keyes,  1889  :  Proc.  Aiad.  Nat.  Sci.,  Phila.,  p.  31H). 

Inusmiich  as  PolyphemopiU  is  not  recognized  as  an  American  genus 
the  species  under  consideration  can  only  be  referred  to  Bulimorpha 
provisionally,  until  it»  generic  position  is  more  definitely  known.  The 
Des  Moines  s]>ecimens  are  not  preserved  sufficiently  well  to  indicate 
the  true  structure  of  the  anterior  part  of  the  shell.  The  spedee  some- 
what resembles  SoUnUau  newberryi  (St«vens)  but  according  to  Meek 
&  Worthen,  it  does  not  exhibit  the  columellar  fold  so  characteristic 
of  that  group. 


The  single  specimen  from  Des  Moines  is  in  an  excellent  state  of 
preservation  and  shows  the  minuteet  details  of  structure.  And  while 
it  does  not  agree  exactly  with  Cox's  diagnosis  referred  to  above,  there 
does  not  seem  to  be  any  valid  reason  for  regarding  it  as  anything 
more  than  merely  an  individual  variation  of  O.  rwlenentii.  The 
Des  Moines  specimens  come  from  the  base  of  the  Middle  Coal  Meas- 
ures.    At  the  same  locality,  but  at  a  horizon  considerably  lower. 
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the  typical  forms  of  the  species,  as  the  denticles  are  somewhat  large, 
more  slender  and  much  longer.  They  are  associated  with  numerous 
molluscan  shells. 

Beltodm  intermedial  St.  John  Sc  Worthen. 

DeUodus  inSermedius  St.  John  &  Worthen,  1883 :  Geol.  Sur.  Illinois,  vol.  VII, 
p.  153,  pi.  ix,  figs.  14,  15. 

It  is  with  some  doubt  that  the  species  in  hand  is  referred  to  this 
species  which  was  described  from  the  St.  Louis  limestone  at  Pella, 
Iowa.     It  corresponds,  however,  in  all  essential  particulars. 

The  results  thus  far  brought  out  may  be  summarized  in  the 
following. 


Synoptical  Table  of  Oenera  and  Species. 


Protozoa 
Coelenterata 


Echinodermata 


Molluscoidea 


Mollusca 


Rhizopoda 

Anthozoa 

Crinoidea 

Echinoidea 
Bryozoa 

Brachiopoda 
Lamellibranchiata 

Gasteropoda 


genera 


n 


it 


(( 


n 


n 


it 


species 


10 
12 

15 


(( 


it 


t< 


it 


a 


it 


ii 


1 

2 

1 

1 
1 

16 
18 

31 


Cephalopoda  "3  '*         7 

Arthropoda  Crustacea  "2  "2 

Vertebrata  Pisces  "3  "4 

A  comparison  of  the  above  table  with  a  similar  one  given  on  an- 
other occasion  confirms  still  more  strongly  the  conclusions  arrived  at 
at  that  time.  The  present  additions  are  nearly  entirely  confined 
to  the  true  mollusks,  the  previously  known  numbers  of  genera  and 
species  from  the  locality  being  nearly  doubled  ;  while  very  little,  or 
no  gain  is  apparent  in  the  other  groups. 
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May  19. 
V-  '~p-x»>  Meehan,  Vicf-Prenidont,  in  ih*  chair. 
T  —  ,i-    ^■•-*'tw  present. 

_^u    u>  tit^  "  Oil  Land  nml  Fi^h-waUr  MolluMkti  n>llec«il 
■  .  »M<  titil  Mfxiw,"  l»y  Ileary  A.  Filrftry,  wax  pmenletl  fi>r 

-V  A«iii  "t  I'rof.  Jiilin  FjcCoiitc  iif  'San  Franci»C(>,  a  c<>rrr- 
.  ._■;-•,  <*h;>  aiiuoulicoil. 

ti  .  TiaiU-rt  K.  Smith  nai'  <'lccte<l  a  tn<'ml>er  of  the  Council  t'nr 
.     ...  ^..ii«l  It'rni  of  the  hite  Mr.  Aiilin-y  H.  Sniilh. 


I>r.  J.  Hkunard  ItKlN'ToN'  in  the  chair, 
i.n*  ihrtt*  iHTiWHi'  jintieiit. 

l>a|iT  fiitillpil:    "  KiliiniKlemm  from    ihe   Bahama    InlaixK" 
K.  Ivco,  WAS  proiicutFil  fur  piihliruiion, 

witK  nwilvt-il  that  lu  ii  murk  iif  r^iieft  to  the  menmri'  <if  Dr. 
>   thr  iiHiiv  I'f  I'roniili'nt  \n-  not  filli^l  until  the  next  annual 


ViithtiHty  wiv<Iiily  tn-nntcil  for  the  ftirnintion  of  an  Ornith<itii);i4-al 
-.LifiionM-coiid  reoilinf!  <if  an  ajiplieutiun  si^ed  by  the  fulluwioi;: 
~.|mi,-i-r  Tn'tltT  i\.  I>.,  ]t<-njiiniin  Shar|>  M.  I).,  William  I^  Abbiiti 
M  11 .  Sumncl  N.  Khoa.le^.  I<^uk-  C.  Martindale,  Edwin  ^heppanl. 
II.  Mrs  A.  rilsLry.  C.-.rp-  S.  M.-rris.  J.«H|.h  Willcox,  Charlw  K. 

Sii'uurxl^um  Hmwn  and  Witnit-r  Stone. 

iwiii^  were  clecH'il  nicnilien- ; — 

M    H^rHiLif,  J"xi'h  CraHfi.nl.  Arthur  Aitnw  Bli-«  ^ 
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May  5. 
Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Thirty-six  persons  present. 

A  paper  entitled  "  Contributions  to  the  Life-Histories  of  Plants, 
No.  VI,"  by  Thomas  Meehan,  was  presented  for  publication. 

Dr.  Henry  C.  Chapman  was  invited  to  prepare  a  Biographical 
Notice  of  the  late  Dr.  Joseph  Leidy  for  publication  in  the  Pro- 
ceedings. 


May  12. 
Memorial  Meeting. 

Two  hundred  and  thirty-two  persons  present. 

Rev.  H.  C.  McCook  D.D.,  Vice  President,  called  the  meeting  to 
order  and  then  surrendered  the  chair  to  his  associate  Vice-President, 
Mb.  Thomas  Meehan,  who,  after  stating  the  special  object  of  the 
meeting  to  be  a  commemoration  of  the  late  President  of  the 
Academy,  Dr.  Joseph  Leidy,  invited  Dr.  W.  S.  W.  Ruschen- 
BEROER  to  preside.  Dr.  Ruschenberger  having  taken  the  chair  the 
following  papers  were  read  in  accordance  with  the  report  of  the 
Committee  appointed  at  the  last  meeting : — 
Harrison  Allen   M.  D.,  on   Dr.  Leidy's   work   in   Vertebrate 

Anatomy. 
Henry  C.  Chapman  M.  D.,  on  his  work  in  Invertebrate  Anatomy. 
Prof..  Angelo  Heilprin,  on   his   work  in  Palaeontology  and 

Geology. 
Joseph  Willcox,  on  his  work  in  Mineralogy. 
James  Darrach  M.  D.,  on  his  work  in  Botany. 
Edw.  J.  Nolan  M.  D.,  on  his  Personal  Character  and  Services  to 

the  Academy. 

Remarks  were  also  made  by  James  J.  Levick  M.  D.,  Daniel  G. 
Brinton,  Rev.  H.  C.  McCook  D.  D.,  Mr.  Isaac  C.  Martindale  and 
Mrs.  Elizabeth  L.  Bladen. 

It  was  announced  that  Dr.  Chapman  had  accepted  the  invitation 
to  prepare  a  Biographical  Notice  of  Dr.  Leidy. 


PEOCEEDING8  OF  THE  ACADEMT  OF 


[1891. 


Mr.  Thomas  Meehan,  Vice-President,  in  the  choir. 

Forty-aix  pereone  present. 

A  paper  entitled  "  On  Land  and  Fresh-water  Mollusks  collected 
in  Yucatan  and  Mexico,"  by  Henry  A.  Filabry,  was  presented  for 
publication. 

The  death  of  Prof.  John  LeConte  of  San  Francisco,  a  corre- 
epondent,  was  announced. 

Mr.  Charles  E.  Smith  was  elected  a  member  of  the  Council  for 
the  unexpired  term  of  the  late  Mr.  Aubrey  H.  Smith. 


May  26. 
Dr.  J.  Bernard  Brimton  in  the  chair. 
Thirty-three  persons  present. 

A  paper  entitled :  "  Echinoderms  from  the  Bahama  lelaods," 
by  J.  E.  Ives,  was  presented  for  publication. 

It  was  resolved  that  as  a  mark  of  respect  to  the  memory  of  Dr. 
Leidy  the  office  of  President  be  not  filled  until  the  next  annual 

Authority  was  duly  granted  for  the  formation  of  an  Omitholt^cal 
Section  on  second  reading  of  an  application  signed  by  the  following: 
Spencer  Trotter  M.  D.,  Benjamin  Sharp  M.  D.,  William  L.  Abbott 
M.  D.,  Samuel  N,  Rhoades,  Isaac  C.  Martindale,  Edwin  Sheppard, 
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CCNTBIBUTIOKS  TO  THE  LIFE-HISTOBIES  OF  PLAKT8.    NO.  VI. 

BY  THOMAS   MEEHAN. 

On   THE   CAUSES   AFFECTING   VARIATIONS   IN    LiNARIA 

VULGARIS. 

Few  subjects  more  deserve  the  attention  of  thoughtful  students  of 
biology  than  the  extent  of  variation  aside  from  the  conditions  of 
environment.  Instructive  papers  bearing  on  evolution  are  continu- 
ally appearing,  the  full  value  of  which  is  impaired  by  the  passing 
suspicion  that  the  authors  have  not  fully  perceived  how  great  is  the 
innate  power  to  vary,  independent  of  any  external  influences.  That 
environment  or*  surrounding  circumstances  have  considerable  in- 
fluence on  the  production  of  new  forms  may  surely  be  admitted  with- 
out detriment  to  a  profound  belief  that  very  much  more  is  due  to  a 
tendency  to  change  implanted  in  the  organism,  the  laws  governing 
which  the  keenest  scrutiny  has  hitherto  been  baflled  in  the  effort  to 
detect.  It  is  possibly  from  this  confession  of  ignorance,  that  the 
advocates  of  change  by  environment  have  gained  so  much  strength. 
He  who  has  something  tangible  to  please  us,  has  more  power  than 
he  who  has  to  confess  that  he  does  not  know.  Those  of  us  who 
would  not  have  conceded  as  much  to  environment  as  is  frequently 
claimed  for  it,  can  only  insist  that  change  is  evidently  going  on  in 
order,  and  evidently  in  accordance  with  a  regular  plan, — while  if 
all  claimed  for  environment  were  conceded  to  be  sound,  it  would 
subject  change  to  the  mere  chapter  of  accidents ;  and  the  harmony, 
and  the  exact  dependence  of  one  thing  on  another,  which  every- 
where prevails,  could  scarcely  exist. 

It  has  been  my  fortune  to  have  to  show  that  in  many  eases  where 
variations  have  been  charged  to  crossing  by  foreign  pollen,  or  by 
other  "  conditions  of  environment,"  it  was  extremely  probable  that 
the  sole  actor  in  the  work  >vas  this  unknown  law  of  change ;  while 
I  have  sho>vn  in  many  monotypic  species,  or  in  species  removed  from 
all  possibility  of  intercrossing  with  other  species,  that  the  variations  are 
quite  as  wide  as  if  there  had  been  full  opportunity  for  the  supposed 
laws  of  environment  to  operate. 

Here  I  will  call  attention  to  the  iuterestine:  variations  any  one  may 
find  in  an  hour's  walk  among  Linaria  vulgaris,  the  common  yellow 
toad-flax,  in  any  district  where  the  conditions  are  absolutely  identi- 
cal, and  the  plant  t{3lerably  abundant.     Let  one  gather  in  the  walk 
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Hiiy  specimen  that  (>oeiiu<  ti>  be  tilightly  diflerent  from  BDother,  and 
he  will  be  amazed  on  cum|iarin^  the  handful,  to  Dote  bow  (fn*!  iW 
difference.  The  folioffe  doen  not  vary  murb,  but  some  of  the  m(*4 
(tiver^nt  flowers  mi^ht  pardonably  be  referred  to  distinct  upeciex, 
did  not  the  intermediate  formi)  show  that  they  were  all  of  one  familv. 
There  are  variation))  in  color  and  in  form.  In  color,  some  are  pole 
straw,  and  others  deep  yellow,  while  the  palate  variee  frum  de«p 
orange  to  the  faiateft  {towuble  tinge  uf  yellow.  At  times  nearly  all 
the  corolla,  except  the  palate,  is  white  ioxtead  of  the  narmal  tiot, 
and  a^in  are  forms  in  which  only  the  backs  of  the  ttro  upper  mtft- 
ments  are  white.  But  the  mort  intenvting  variations  are  in  the 
form  of  the  lower  lip.  This  is  trilolted.  Sometimes  the  lateral  lohea 
are  so  broad  as  to  overlap  each  other,  when  the  central  lobe  neem* 
hardly  noticeable.  At  other  times,  they  are  so  widely  separated 
that  the  trilobed  character  is  noticed  at  a  glance.  In  some  uu4aoces 
the  ocntrul  lube  i^  scarcely  produced,  in  others  it  is  targe  and  broail, 
extending  to  the  line  of  the  lateral  lobe^ 

What  has  environment  had  to  do  with  lh«e  widely  variant  flirmsT 
The  most  diveme  will  often  be  found  in  proximity  where  m>  imm 
could  sug^iest  any  dilTerence  whatever  in  the  surrounding  conditiitiM. 
It  is  an  intnsluction  from  Europe,  and  has  no  cio«e  allies  that  any 
one  could  name  as  likely  to  influence  its  pollination.  Indeed,  if 
thcTC  were  present,  they  wnuld  be  inoperative  as  the  plant  is  here, 
and  probably  everywhere,  a  close  breeder,  as  I  noted  years  afcu. 
The  pi)llcn  sacs  hurst  liefure  the  corolla  ojiens,  scattering  the  frrtU- 
izing  dust  over  its  stigma  which  is  evidently  influenced  thereby  be- 
fore the  win<l  or  inse<-ts  have  haii  any  chance  to  operate.  The  flow- 
en'  can  gain  n<i  advantage  from  any  outside  agency,  usual  with  those 
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On  the  Self-Fertilizing  Character  of  Composite. 

Lepaehys  pinnata. — The  proposition  originally,  I  believe,  pre- 
sented by  me,  that  all  plants  abundantly  fertile  are  arranged 
for  self-pollination,  and  are  really  self-fertilized  receives  its  best 
illustration  in  Compositse.  It  is  rare  that  a  floret  capable  of 
producing  fertile  akenes,  proves  barren.  When  I  presented  some 
years  ago  this  natural  order  of  plants  as  an  illustration  of  this 
principle  it  was  asserted  by  the  late  Professor  Gray  and  others, 
that  in  many  there  were  bi-lobed  stigmas,  the  lobes  being  closed 
when  the  pistil  pushed  up  through  the  pollen  of  the  staminate 
column,  and  that  the  inner  surface — the  stigmatic  surface— did  not 
receive  the  flower's  own  pollen,  but  had  to  receive  it  from  visiting 
insects,  or  it  fell  on  each  floret  of  some  earlier  opening  flower.  The 
very  production  of  the  ray  florets,  was  regarded  by  these  justly 
eminent  men  as  to  be  compared  to  signal  flags  unfolded  by  the 
flower  for  the  chief  purpose  of  attracting  insects.  When  it  was 
shown  that  the  flowers  of  composites  invariably  produced  seeds, 
though  fine  netting  excluded  the  insects  usually  supposed  attractable 
by  the  "signal  flags,"  namely  thrips,  found  in  so  many  flowers  in  abun- 
dance, were  charged  with  the  duty  of  cross  fertilization,  notwithstand- 
ing the  proposition,  well  put  by  Mr.  Darwin,  that  the  fertilization  of 
one  flower  by  another  on  the  same  head  was,  practically,  self-fertiliza- 
tion. It  was  left  to  me  to  show  by  easily  tested  observations  on 
flowers  having  a  marked  contrast  of  color  between  the  pollen  and 
stigmatic  surface,  that  the  pollen  tubes  entered  by  the  clefls  in  the 
closed  bi-lobed  stigmas,  and  that  usually  pollen  grains  on  the  closed 
lobes  fell  in  on  to  the  stigmatic  surfaces  when  the  expansion  of  the 
lobes  took  place. 

The  object  of  this  brief  chapter  is  to  add  to  the  list  of  these  easily 
noted  self-pollinati ug,  and  I  may  say,  self-fertilizing  species,  Lepaehys 
pinnata  Gray.  The  long  showy  rays  make  magnificent  "  signal 
flags,"  but  no  one  can  see  otherwise  than  that  the  large  and  showy 
orange  pollen  grains,  get  the  chance  to  pollinate  the  brownish  stig- 
mas before  any  insect,  not  excepting  thrips,  can  possibly  have  a 
chance  to  do  the  work. 

Bidens  frondosa. — In  this  plant  we  have  an  arrangement  by  which 
the  visits  of  insects  are  prohibited.  The  retrorsely  sharp  barbed 
teeth  of  the  akenia  are  longer  than  the  florets,  and  insects  could  not 
rest  on  the  heads  without  feet  or  wings  getting  entangled  in  these 
sharp  barbs.     It  is  assumed  that  the  teeth  have  been  produced  in 
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[Jic  bartKi)  k'viiitliliiii)  hi  provide  inft^nioiuly  for  the  (U«4ributi<tn 
<>:  ihi'  -Kxit.  (Vrtainly  tbe  barbed  nmditiun  does  luateruUv  ud  in 
■>ii'  I)  <tinii'ibutii>n.  And  it  nuKht  be  nmUndcd  thst  in  the  e\'oIutHin 
»l  >li>liihuiiii>!  l^!fn^icl^  tbeeflurt  ht»  been  so  I'tgorouitly  sucoowful 
■J,-,  l<  •  iitU'rItrrf  witb  the  sfMimed  effort  in  jiUnte  to  avoid  wlf-fertiliia- 
luiii.  tlut  wliellier  the  airauf^ment  if  or  it>  not,  especially  prorided 
v  imuiv  M'lrfeililization,  it  i^  clear  that  this  in  the  rmult.  It  caniMil 
Ih'  -utid  lliHt  Bidens  frondota  hao  in  any  way  suflemi  by  age*  of 
l>iiif  ih-aiid-iii  hreedinK- 

Aiiilf  I'min  the  Meeniing  difficulties  in  the  way  of  an  in«ect'i>  y'vit 
111  ihi'  tlowi-ni  throu);h  tlie  ]in>teftive  pr«:<ence  of  tbew  barbed  puiuta. 
ihf  Hiithor  haw  for  the  |M»t  tvo  yean',  taken  frpqu«it  npportunitWv 

I ic  wliethcr  sui-h  visits  are  actually  made,  without  Keying  ooe  in- 

niHiiiv.  It  i'  true  Iteef  and  other  honey-weking  and  pollen-gat berio); 
iiimi'lh  UMially  iiHiliniie  at  work  on  one  particular  vpeciea  if  at  all 
Hhinhlnni.  iiejrWlinjt  for  the  lin»e  lH-iii>r.  others  equally  deaer\*in)! 
ihfir  Hlleniion.  It  diws  not  fulUm  that  beec  continually  avoid  a 
t1<iW(T(hey  nwy  :*een)  tol>eneL'leiiinKto-ilHy.  It  i^  however, M^arcely 
proltable  that  the  author  ^hiHild  not  ^mielintef  find  bees  vintinj;  iheiv 
t1>.wi-r>.  if  there  wa."  any  dtsiMisilton  to  do  sit.  ( >n  lht»  day.  Oct  4th. 
vtri-  few  tIower«  are  left,  the  Aoml  i^ea.-'Hi  havioK  ne«Hy  lermiDaled. 
TIk' iMinijiantf' ■>f  my  iH-i|>hbor'>  large  he«'-fami  are  bui>y  trying;  ^■ 
pfi'tii  by  the:*  la^i  bhiom*  of  ilie  seawm.  A  larye  tract  under  my 
.■l^-<■r^aIi■•ll  i:*  dfn»ely  oivereil  wiih  .IrfcrpHMicrtM  Land  A.puni- 
crut  ciMinnu  Gray.  ll»e  oinmioli  Mexican  weed  Galituoya  pttrri- 
/r..n>  Tuv..  Solidipc  Mimii,>iui  Miibl..  and  our  Bident.  Bui  though 
ill  *..Miiiii-lant'*.<-*iie<inlly  in  thecajieiif  the  GaiiHtoga,  thebrancbe!' 
e  viiti  tb<  i<ilM>f%  iIm'  bfe^  m-^ttit  thrm 
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might  have  been  bi -labiate.     The  fact  is  interesting  as  suggesting 
some  other  consideration. 

In  many  bi-Iabiate  acanths,  the  two  smaller  lobes  form  the  upper 
portion  of  the  flower ;  the  three  larger,  the  lower.  In  this  species, 
and  the  species  of  some  allied  genera,  the  pair  of  smaller  lobes  form 
the  lower  portion  of  the  flower.  Examining  the  buds  in  an  early 
stage,  it  may  be  noted  that  they  are  indifferently  turned, — ^some 
having  these  smaller  lobes  uppermost,  and  some  with  them  beneath. 
These  buds,  at  flrst  greenish,  change  to  purplish  eventually,  and 
when  they  reach  this  stage,  the  tube  twists  in  the  case  of  those  with 
the  upturned  smaller  petals,  while  those  in  which  they  are  lower  ' 
from  the  first,  do  not  twist.  Thus  in  the  end,  by  the  twisting  of  the 
tube  in  one  case,  all  the  flowera  eventually  have  the  two  smaller 
sections  lowermost. 

It  may  be  stated  as  a  broad  proposition  that  it  is  so  essential  to 
the  true  character  of  this  species  that  the  smaller  lobes  should  be 
lowermost,  that  when  the  accident  of  early  formation  turns  them  up- 
side down,  the  flower  will  twist  its  tube  to  regain  the  position  which 
we  are  compelled  to  regard  as  its  natural  one. 

It  is  surely  worth  considering  why  it  is  so  necessary  that  the 
flower  should  occupy  a  position  which  is  exceptional  among  plants 
of  the  order,  and  to  discover  if  possible,  the  mode  by  which  the 
flower  is  brought  to  this  exceptional  position. 

This  very  large  flow^er  affords  good  opportunities  for  studying  the 
construction  of  its  several  parts.  The  slender  tul>e  is  li  inches  long, 
the  stamens  extend  tw^o  inches  beyond  the  tube,  while  the  limb  of  the 
corolla  is  fully  three  inches.  In  many  flowers  the  union  of  the  pri- 
mary parts  out  of  which  a  monopetalous  flower  is  theoretically  com- 
posed is  so  thoroughly  concealed  that  the  superficial  observer  would 
not  suspect  the  primary  ganio|>etalous  condition  morphology  teaches. 
Here,  however,  the  strong  veins  of*  the  primary  structure  remain, 
rendering  it  evident  that  the  parts  were  really  separate,  and  that  the 
act  of  union  was  a  subsequent  event.  We  also  see  that  though  the 
stamens  usually  appear  to  grow  out  of,  or  to  be  borne  by  the  corolla 
in  Acanthaceous  plants,  in  this  species,  though  attached  to  the  lower 
portion  of  the  corolla  tube,  they  are  really  a  separate  monadelphous 
set  of  four,  become  free  from  the  tube  eventually,  and  continuing  for 
some  distance  into  the  limb  of  the  flower,  its  monadelphous  state. 

We  may  pause  here  for  a  moment  to  reflect  that  a  petal,  trans- 
formed from  a  leaf  as  it  is,  loses  its  vigor  in  proportion  to  the  com- 
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I'ttivittwi  >'■'  thHt  traiiaforinalion.  A  true  leaf  will  live  ny  three  or 
luiii  iitiiiiihM,  hut  when  tratutforiDed  tta  a.  petal  it  will  die  in  thu 
>u4ii>  >luya.  Wlieii  the  sepante  parts  in  the  Huue  flower  uodknio 
iliiltiitiii  ili-tcn.'cN  of  traii*furmstion.  the  partR  retaining  moet  of  the 
oiijjiiiitl  Ituil'  vi|{or  will  out-)frow  aud  control  the  least  vigoroaa. 

lUauntitiK  now  to  Diptemeanlhu4  we  see  that  the  two  lower 
:^t tiiiH-uta  hav«  luat,  ill  a  great  measure,  the  venation  characteristic 
<-t  ihr  tlinsu  uplNtr  ones.  The  power  to  act  as  leaves  would  ad,  i* 
iiiiii'ii  ■iroUKly  rctaiiietl  by  the  three  up))er  than  the  two  lower. 
llti'.v  have  hail  no  difficulty  in  retainin):  the  upper  position— or  as 
He  iffiKTully  Miv,  thou>!h  possihiy  inaccurately — the  most  favored 
|Hwiii(iu  towanis  the  light.  We  can  therefore  explain  that  in  the 
|ini>'uw>  (if  truiisfurmatiou  (n>ni  primary  leaves  to  petab.  two  were 
iirroit'd  t-arlier  than  the  others.  Thc«e,  contiouinfc  a  little  longer 
llit'ir  K^'Wlh  an  leaves,  were  able  to  get  the  upper  hand  of  the 
iilhvra,  which  were  transformed  earlier.  We  may  now  see  J'lvtty 
>'luurly  Aou>  lht>  flowers  of  the  Dipttraeanthut  mofranikiu  are  ooo- 
tiruciitl  on  thin  iieculiar  plan — can  we  a*  rtadily  tell  wkff 

I«<1  DM  examine  fir»t  from  the  standpoint  of  the  speculations  so 
pri'valeni  nyarding  the  relations  between  winged  creatures  (inaects 
aud  hirdn'i  and  flowers.  The  flowers,  like  iboae  of  numerous  Acaii- 
thai'««uii  plants,  secrete  an  alrooM  fabulous  antount  of  nectar  as  the 
l>liun»H#  are  aliout  to  fade.  The  large  open  limb  of  the  bright  purple 
iiirijla  must  he  very  attractive  to  humminp  birds,  or  lo  those  loog- 
ioukiimI  insect*  capable  of  reaching  through  a  tube  aa  inch  and  a 
ball'  ill  length.  VnRirlunately  the  »tainens  are  so  coapactly 
■iraiip>)  ar«<ui>d  the  Myle,  thai  one  can  scarcely  nwociTc  of  any 
i-i>-Mliirv'i>  ttmgxie  getting  down  to  theswn^:  and  whea.  as  in  half 
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every  variation  or  peculiarity  of  behaviour,  as  related  to  a  supposed 
benefit  to  the  plant  in  the  struggle  for  life.  I  doubt  whether  there 
is  any  special  reason  for  the  behaviour  which  results  in  this 
beautiful  species,  except  the  necessity  for  infinitive  variation. 

As  I  remember,  other  Acanths  present  similar  conditions  to  that 
described  in  this  species,  but  I  have  confined  this  chapter  to  it 
through  having  it  now  before  me.  It  was  to  teach  the  lesson  as  much 
as  to  describe  the  interesting  condition  of  things. 

Aerial  Roots  in  Vitis  vulpina. 

Some  one  sent  to  Professor  Asa  Gray,  in  1863,  some  aerial  roots 
of  the  Scuppernong  grape,  and  received  a  reply  from  him  that 
the  interesting  fact  had  not  been  before  noted.  He  advised  the 
collector  to  send  a  note  of  the  fact  to  the  author  of  this  paper,  which, 
with  Dr  Gray's  letter,  was  done.  The  author  could  only  say  that  it 
was  a  fact  as  new  to  him  as  to  Professor  Gray,  though  it  was  not 
unusual  to  see  aerial  roots  from  the  main  stems  of  the  European 
grape  when  under  hot-house  culture. 

The  subject  seems  not  to  have  again  attracted  attention.  Recently 
a  coil  of  these  roots  brought  from  the  South  and  presented  to  the 
Academy  by  Joseph  Walton,  of  Woodbury,  New  Jersey,  showed 
that  these  aenal  roots  were  not  whollv  annual  as  in  the  hot-house 
grapes  referred  to,  but  were  three  years  old  at  least.  They  were  several 
feet  in  length,  and  forked  at  the  apex  of  each  annual  growth.  Thus 
a  three-year  old  root  consisted  of  six  branchlets  from  the  original 
rootlet.  This  is  interesting  from  the  fact  that  in  the  more  familiar 
cases  the  aerial  rootlets  are  annual,  to  wit :  in  the  Poison  Vine,  in 
Ampelopsia,  and  English  Ivy.  These  well-known  rootlets  will,  how- 
ever, become  permanent  when  occasionally  finding  rich  material  to 
penetrfite.  Josiah  Nicholson,  a  correspondent  of  Joseph  Walton,  resid- 
ing in  the  vicinity  of  the  grape  vines,  states  that  many  of  these  roots 
die  annually,  and  he  knows  of  none  that  have  gone  down  from  any 
distance  and  reached  the  earth  as  the  Banyan  and  Mangrove  do. 
An  acquaintance  of  Josiah  Nicholson's  says  that  when  a  vine  with 
these  rootlets  falls  to  the  ground,  they  will  enter  the  earth,  but  not 
by  their  tips,  but  by  new  rootlets  from  the  surface  of  the  older  ones. 

There  will  naturally  be  inquiry  as  to  the  function  of  these  aerial 
roots.  The  question  has  never  been  answered  by  the  growers  of  the 
grape  under  glass.  The  grape  vine  has  never  been  found  to  be  the 
better  or  the  worse  for  their  production.      In  the  case  of  these  wild 
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vines,  the  rootlets  not  reachiog  the  ground,  are  probably  function- 
less.  It  is  conceded  that  in  plants,  as  in  animals,  habits  once  con- 
tracted become  her^itary  and  continue  long  after  the  causes  vhich 
produced  them  have  ceased  to  exist.  If  the  anceetora  of  the  grape 
were  geotropic,  the  steniB,  rhizome- like,  creeping  along  the  ground 
and  rooting  from  the  nodes,  before  the  tendril-clirabiug  habit  was 
formed,  we  could  say  with  some  certainty  that  the  aerial  rooting 
habit  now  occasionally  seen,  ta  the  remains  of  the  early  habit  not 
yet  wholly  obliterated.  It  Is  indeed  probable  that  the  ancestors  of 
the  grape  were  rhizomatous  or  creeping,  and  that  the  present  stem 
of  the  grape  vine,  now  elevated  by  the  tendril -climbing  habit,  in 
former  times  was  supported  by  the  earth  alone. 

Additional  Note  on  the  Okdeb  of  Flowebibo  in  the 
Catkins  of  Willows. 

At  p.  267  of  the  Proceedings  of  the  Academy  for  1890,  I  noted 
the  curious  fact  that  in  the  male  aments  of  willows  the  stamens 
develop  from  the  center  of  the  catkin  first,  and  that  growth  follows 
upwards  and  downwards  simultaneously  from  that  point. 

This  season  I  have  extended  my  observations  to  other  species  I 
had  not  before  examined,  with  the  same  result.  It  is  probably  the 
rule  with  all  willows. 

I  had  not  noticed  the  behaviour  of  the  female  aments  till  this 
seuson.      It  is  well  worth  noting  that  this  rule  does  not  prevail  in 
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It  is  a  continual  thought  with  him,  however,  that  the  facts  which 
bear  on  self-fertilization  deserve  equal  prominence.  It  is  a  line  in 
which  there  seems  to  be  few  workers.  The  following  additions  to 
others  already  recorded  are  offered,  not  because  cases  of  absolute  self- 
fertilization  are  unfrequent,  but  because  a  study  of  these  particular 
instances  developed  other  facts  of  interest  in  the  study  of  plant  life 
as  well  worth  recording  as  the  mere  fact  that  they  are  self-fertilizers. 

Symplocarpus  fcdidus, — So  much  has  been  said  of  the  relations 
between  insects  and  flowers, — even  a  structure  so  peculiarly  arranged 
as  the  skunk  cabbage,  Syrwplocarpus  fcetidus,  being  claimed  as  an 
illustration  of  some  close  relation — that  I  devoted  a  half-day  of  the 
22nd  of  February  to  a  thorough  examination  of  plants  growing  in 
the  woods  and  swamps  within  a  short  distance  of  my  residence 
in  Grermantown.  I  gained  some  facts  in  addition  to  those  recorded  in 
the  chapter  on  this  plant  in  my  "  Flowers  and  Ferns  of  the  United 
States,"  vol.  I,  series  1.,  p.  67  et  seq.,  1878.  It  was  there  shown  that 
the  sexual  character  of  the  plant  is  variable,  and  that  the  herma- 
phrodite condition,  as  distinguishing  the  genus  and  its  allies  from 
their  monoecious  relatives,  was  a  very  slender  line.  A  difference 
was  noted  in  the  relative  maturity  of  stamens  and  pistils.  Some- 
times the  stamens  matured  before  the  pistils,  or,  technically,  the 
flowers  would  be  proterandrous,  at  others  the  pistil  matures  days 
before  the  stamens,  when  the  flowers  are  proterogenous.  At  that  time 
I  thought,  as  the  result  of  the  examination  of  a  few  flowers  each  season, 
that  this  difference  was  caused  by  the  peculiarities  of  the  season.  The 
result  of  the  examination  of  many  flowers  on  the  aflernoon  mentioned 
shows  an  almost  equal  number  of  both  forms.  Both  thus  existing  at 
the  same  time  and  under  the  same  conditions  of  temperature,  the  cir- 
cumstances being  in  fact  exactly  the  same,  shows  the  difference  to 
be  of  an  innate  character,  and  tending  towards  uuisexuality.  In- 
deed, so  far  as  one  may  be  justified  by  analogy  in  similar  cases,  and 
in  the  absence  of  an  actual  test  by  marking  the  plants  and  waiting 
for  results,  we  may  risk  saying  of  the  species  that  it  is  dioecious. 
If  this  be  not  the  case,  it  is  certainly  tending  towards  dioecism. 

In  the  one  case  the  pistil  pushes  through  the  perianth,  extending 
a  full  line  beyond,  and  is  capped  by  its  beautiful  head  of  stellate 
hair.  No  sign  of  the  stamens  is  visible,  though  the  pistil  has  evi- 
dently been  protruded  for  several  days,  as  it  has  lost  the  little  glob- 
ule of  moisture  that  envelops  it  on  its  first  appearance. 
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n    moi*  .-«M.  t)w  nrellin^  anthers  \mn  ibe  peruntb  aegmeou. 

.«.->N(  UK  Apex  of  the  putil  ncMliUfc  unoog  the  uilhen. 
1  -■  iw  nmx  ot'  the  putil.  in  companr  with  one  ttamen,  w  pro- 
*k  ^iw>w  Ktwttd  where  the  piatil  reDiaint,  but  the  Asnieii  ood- 
I.  TtHii  '.nv  whole  of  the  comparaiirelv  Ui^  anther  extetiii* 
«.  itv  •vnaath.  The  other  three  rtameos  follow  the  out  daj. 
■  ••tu-^  'u  ooe  plant  are  flowen  in  which  all  the  BtanieDs  are 
t.waiv  vi'  the  pirtila,  and  are  very  vigorotu,  while  oa  other 
V  iiv  'jtBCtl  U  in  advance  and  companiivelT  strong,  diflereocea 
>  ii  itflvr  *|>eciei>  are  aAM-iated  with  fertiliiT  or  iDfertiliir,  or. 

'mt,>.  rwtKler  the  plants  praelically  ditmoiu. 
^iw  .vu^'lu*ion#  are  renrhei)  in  face  of  the  &ci  thai  thev  render 
.•.^);vtii  v'f  fi-niliution  still  niore  iliffirult  of  *olutioa.  Altb»iigh 
1 .  •I'lWu  would  indicatr  an  anemophilouf  tperie*.  the  manner 
i.<  >i  the  «|>sthe  i»  coiled  ari*uDd  the  ^[kaiiix  mu^  render  it  next 
iitcaMe  fi>r  the  vind  t>>  lie  a  material  agent  in  carryini;  [iitllen 
Mtate  plAnif.  All  for  in?eiti^  thongh  I  have  Men  a  few  fiieaon 
.,  .>i>.iUy  wjrm  ^I1^iIlJ  d:iv-i  aiiwu;^  the  duwer*.  and  other 
.i.-r-  hsvt"  ii'it"!  r^imibr  in^ot  vi-iiiorv.  thftv  vUita  can  be  far 
(.I  ^riicntl  ».■'  >t-  must  demand  Itef^ire  «<■  can  atcign  ihem  anv 
,  uiit  (wn  in  a  *y-i»-ni  "l"  cri>^)^ft^niliiaii»n.  (."hi  the  whole  "f 
lUni^iMi  .if  Kel'.  :.':.'nd,  though  they  were  the  special  ohjeci  of 
ilt'rni.'"M'-  ^eari'h,  th.-  ihermnmeter  indicatinn  h'2'  Kahr..  no 
.^i  in-<vt  -f  any  kind  wa*  seen.  I  canm-t  think  that  either 
■>  .<r  the  win<f  have  any   material   si-ency   in   fertilizinfr   thei-e 
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the  white  spatbe  have  been  suppressed.  There  is  iio  reason,  therefore 
why  these  suppressed  blades  should  not 
occasioually  appear.  The  case  of 
Sgmplocarpvs  shows  the  inflorescence  to 
be  also  formed  by  the  consolidation  of 
several  leaves,  of  which  a  second  blade 
has  been  advanced  though  usually  sup- 
pressed. This  is  the  first  case  that  I  have 
heard  of,  but  there  is  no  reason  why  they 
should  not  be  oftencr  found  if  looked  for. 
It  may  not  be  out  of  place  to  repeat 
what  I  have  already  noted  in  the  chapter 
above  cited  that  the  flowers  are  odorless, 
the  f<etid  smell  being  given  ofi^only  when 
the  leaf  or  8f«m  is  broken.  These  facts 
were  again  confirmed  on  this  tccasion, 
showing  the  speculations  that  have  been 
oflered  concerning  the  "carrion  like  odor" 
of  the  flowers  as  an  attraction  to  carrion 
flies,  to  be,  like  many  similar  speculations, 
figments  of  overwrought  enthusiasm. 
Portulaea  pilom,  L. — This  is  everywhere  classed  as  an  annual 
except  by  DeCandolle  (Prodromus  3,  p.  354)  where  it  is  classed  as 
either  annual  or  biennial.  Among  a  collection  of  dried  specimens 
brought  by  my  wife  from  Punto  Gorda,  Florida,  in  the  winter  of 
1887,  I  found  a  specimen  with  life  and  planted  it  in  a  flower  pot, 
where  it  has  continued  to  grow  and  flower  annually.  Now  four 
years  old,  it  seems  likely  to  live  for  an  indefinite  period. 

Its  flowers  open  only,  according  to  all  authors  before  me,  under 
bright  sunshine,  and  then  merely  for  a  very  brief  period.  De  Can- 
dolle  says  it  opens  only  between  t«n  and  twelve.  Don,  however, 
(Ed.  of  Miller,  Vol.  Ill,  p.  74),  notes  that  this  is  only  true  of  days 
when  the  sun  is  out.  Engelmann,  "PlantteLindheimerian^p.  155," 
observes  that  in  bright  sunshine  it  opens  from  9  to  11  or  12,  and  at 
the  same  time  not«s  that  the  neighboring  P.  GilHesii  Hook.,  origi- 
nally from  Chili,  common  in  cultivation,  opens  from  8  or  9,  to  2  or 
3  P.  M.  in  sunshine.  My  plant  has  never  been  set  in  bright  sun- 
shine, and  thus  the  flowers  which  are  produced  abundantly  and  seed 
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freely,  have  never  opened.'  They  must  of  course,  be  arranged  for 
aelf-polli  nation,  or  they  could  not  seed  so  perfectly.  Opening  only 
in  bright  sunshine  in  their  country,  and  no  one  flower  opening  twice, 
a  large  number  of  tliose  growing  in  their  natural  places  must  of 
necessity  also  be  close-fertilized. 

The  inquiry  which  these  facts  suggest  is  whether  the  chance  for 
cross-fertilization  could  have  been  much  of  an  object  in  nature  in 
the  arrangement  for  the  opening  of  the  flowers.  It  i^  a  well  known 
fact,  that  of  the  immense  number  of  seeds  produced  by  any  one  plant 
of  any  kind,  but  a  very  small  number  escape  the  chapter  of  accidenlA 
and  reproduce  a  plant.  If  cross-fertilization  were  so  desirable,  it 
would  seem  that  the  flowers  should  have  a  better  chance  for  effect- 
ing it  than  the  brief  period  of  daily  opening,  and  limited,  at  this, 
to  the  few  moments  bright  sunshine  afl!ords.  As  the  iacts stand,  the 
greater  proportion  of  seeds  in  this  species  are  the  product  of  close  and 
not  cross-fertilization. 

To  this  fact  we  have  to  add  that  the  expanding  flowers  do  not 
seem  to  my  mind  to  favor  cross-pollination.  The  seed  is  most  prob- 
ably from  close-fertilization  in  the  expanded  as  well  as  in  those 
which  seed  without  expanding.  I  placed  on  record,  Gardener's  and 
Landsteward's  Journal,  184.'j,  that  the  stamens  of  Portulaea  ^randi- 
jlora~&  mere  form  probably  of  P.  Oilliegii^were  irritable,  and  in 
1878  (Proceedings  of  Ac.  Nat.  Sciences,  1878,  p.  33'2)  that  the 
stamens  of  the  common  Purslane,  are  irritable  also.  Close 
observations  have  frequently  been  made  on  these  flowers,  because  of 
irritability  of  a  precisely  similar  character  in   Opitntia  and  other 
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never  expand  their  petals,  and  the  sexual  organs  are  well  protected 
from  wind  and  from  insects,  but  seed  just  as  well.  The  bulk  of  the 
seed  certainly,  if  not  the  whole  probably,  are  the  result  of  close- 
pollination.  Again  we  have  the  resemblance  in  the  irritable  stamens, 
in  the  succulence,  and  many  other  characters.  It  is  fair  to  assume 
that  both  families  have  had  a  close  derivation,  and  if  we  would  search 
for  the  object  of  nature  in  so  limiting  the  duration  and  period  of 
opening  and  yet  with  a  resulting  productiveness,  we  should  probably 
have  to  look  back  in  the  past  to  some  necessity  common  to  both 
families,  and  which  does  not  exist  at  the  present  time. 

Cuphea  Zimpani, — Observing  that  with  scarcely  an  exception  the 
flowers  of  the  annual  species  of  Cuphea  were  fertile,  I  was  led  to  look 
for  the  evidence  of  self-fertility  in  C.  Zimpani  in  bloom  in  my  garden, 
and  found  that  it  was  so  arranged  that  the  reception  of  any  pollen 
but  its  own  was  evidently  impossible.  An  examination  of  the  flower 
soon  after  the  expansion  of  the  limb  would  lead  to  the  inference  that 
it  was  arranged  for  cross-pollination.  The  two  bearded  stamens  are 
abundantly  polliniferous,  while  it  is  evident  by  the  thick  bearded 
mass  below  that  the  communication  between  stamen  and  pistil  is  com- 
pletely cut  off*.  Between  the  two  large  upper  petals,  however,  the 
calyx  forms  a  sort  of  sheath,  down  which  an  insect  in  search  of  honey^ 
and  not  gifted  with  the  tube-splitting  habits  of  the  humble-bee,, 
would  no  doubt  thrust  its  proboscis.  It  would  be  natural  to  suppose 
an  insect  thus  examining  a  flower,  would  carry  pollen  to  the  next. 
But  an  examination  of  this  sheath  will  show  that  the  stigma  cannot 
be  reached  in  this  way.  That  and  the  four  other  anthers  remain 
coiled  away  in  a  nest  of  downy  hair,  which  is  at  once  the  cradle  and 
the  grave  of  both.  A  more  perfect  adaptation  for  self-fertilization 
is  seldom  seen. 

Daphne  Cneorum, — Though  I  have  seen  this  under  cultivation  for 
half  a  century,  I  have  never  known  it  to  produce  a  seed.  The 
flowers  seem  well  arranged  for  self-pollination.  The  mouth  of  the 
tube  is  effectually  closed  by  four  anthers  abundantly  polliniferous, 
and  the  next  day  the  second  series  of  four  below,  also  burst  their 
sacs.  The  exposure  of  pollen  is  simultaneous  with  the  expansion 
of  the  limb,  and  it  seems  next  to  impossible  that  foreign  pollen 
should  reach  the  stigma.  The  short  style  and  stigma  at  the  base  of 
the  tube  seem  perfect,  but  I  have  never  been  able  to  detect  any 
pollen  on  the  stigma.  It  is  highly  gelatinous  and  does  not  separate 
readily  from  the  anther-cell.      It  looks  as  if  it  might  be  necessary 
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t'ur  :ui  ia^«-t  in  c^ttj  the  |iollen  to  the  Migma.  aiding  in  self-pnlliiw 
tionasiiu  Kmtm  ukI  other  ptuiu.  Th«  tuhe  iitoolongfor  the  boiHT-- 
|yv,  aud  the  humble-bee  tills  the  tube  even  before  the  flower  ojieito*. 
t)iUH  whiillv  avoiding  ontaii  with  the  «Un>en#.  It  nikv  be  that  in 
its  native  pltice.-'r^lf-pollinstinntiaidedbvlong-iiingued  lepi<]o|iteni. 
but  ihi"  ^iigge^tion  p\ai*i  the  plant  at  a  diahlvantage  in  the 
"  :>irDggle  I'ur  life  "  a^  it  cannot  travel  m  a  self-ff niliier  iloe^ 

*■  He  lh«i  nghu.  anil  ram  iwit. 
M»T  In*  to  lighi  «noche(  daj.'' 

diH-s  not  ii|>)>lv  to  a  plant,  which  cannot  run. 

Ijopesia  ettroHnta. — That  Lnptzia  toronotn  Andrew*,  a  Mexican 
Onii^nice«  rommun  In  rullivation.  i:-  a  :«If-fenitizer.  I  am  <»ntiilent 
from  the  fact  that  every  flower  is  fertile,  and  thii*  U  e<)ually  inie  ••{ 
planti'  pniwinu  in  jrr**ii-houses  where  in-iecti  and  currents  if  air  ar» 
wholly  excluded.  a»  when  iirou  in^  in  iIk-  open  air.  But  I  have  \mva 
luitHiil  ill  emleavorin;.'  to  ascertain  hoiv  the  floweni  own  pollen,  ^r  ibr 
{■■lien  of  a  nei^fhltorln^  flower,  which.  a>  L"  well  sh<>wn  by  Mr.  I>arwiu. 
i»  pruftically  the  «iine  thing,  reaches  the  stigma.  To  one  who  ha<l 
nut  iK'eii  a.'^'un-d  of  self  fertiliimtion  frmi  the  actual  fact*,  the  fl-.w.-r' 
WKiild  seem  asiicrfeclly  arrangeil  tiircnijf-|i>illination  as  it  is  |H>tiib|p 
to  In:.  In  the  early  jitages  of  the  liiid,  Iwfore  anihe>is,  the  laive  siiuile 
anther  is  introrsc.  It  h  sheut)i<-d  by  the  blaiie  of  the  {letaloid 
tftiinicn.  iitid  its  own  tilameni  sheathes  the  style.  .\t  anlhn^i?  the 
i-oiiTicciive  iMisL-.  and  the  anther  turns  it^  liack  on  the  mie.  Thr 
anther  .■•■11*  Imr-t  at  omv.  and  some  of  the  ]>i>Ilen  undoubu-dly  talL- 
(in  III--  !i]-t  of  the  style.  Th<-  siuin.-n  f<on  recurve*,  until  xhr 
fa.-.'  ..I'  the  :iiither  resLi  n[><in  one  of  tlif  s^-pals.  At  ihi*  lime,  how- 
ev.r.    the   first   day  ..f  oiNi-niii::,   ih.'   :ii*x   can   s.-arcelv  lie  call.d  a 
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Certainly  pollination  is  not  effected  by  insect  agency,  and  the  chief 
point  of  this  chapter  is  to  show  how  error  may  creep  in  by  mere 
speculations  on  the  arrangement  of  the  parts.  Here  is  a  case  where 
one  might  well  believe  the  arrangements  were  nicely  adapted  to 
pollination  by  insect  agency,  when  in  fact  the  plant  in  some  way 
not  clear,  but  certainly,  is  self-fertile. 
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ON  PASAKELACOHITE,  AHB  THE  ASSOCIATED  miTEBALS. 
BY   GEORGE   A.    KORNIO. 

On  his  recent  visit  to  the  Copper  Queen  Mine  at  Bisbj,  Arizona, 
Dr.  A.  E.  Foote  obtained  possession  of  two  specimens  showing 
crystals,  which  he  oould  not  associate  with  any  known  species 
except  Anatase.  Tlie  locality  and  association,  however,  speak 
strongly  against  the  presence  of  thai  or  any  other  form  of  the 
Titanium  dioxide.  These  3i>eciniens  have  since  passed  into  the 
collection  of  Mr.  Clarence  S.  Bement  who  has  kindly  permitt«d  nie 
to  examine  and  study  them. 

One  of  these  specimens  has  been  deemed  of  sufficient  importance 
to  be  represented  in  the  adjoining  figure  as  a  whole,  to  show  the 
relation  of  the  associated  minerals.     It  is  drawn  to  natural  scale. 
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low.  Under  (C)  are  represented  small,  brownish-black  mamillse 
of  limonite,  shown  in  section  at  (D),  exhibiting  a  distinct  radial 
structure.  This  layer  of  linionite  passes  rapidly  into  a  granular 
mixture  of  limonite  and  cuprite  (E)  of  brownish-red  color  and  in 
this  we  see  imbedded  at  (F,  O)  crystals  of  native  copper.  Since 
we  find  both  blue  crystals  and  silvery  patches  on  the  large  crystals, 
the  genetic  relation  appears  as  follows,  E,  F  &  D,  C,  A,  B. 

The  second  specimen  is  about  3x4  inches  in  size.  It  looks  as  if 
it  had  formed  at  one  time  a  part  of  the  same  large  slab  of  which  the 
first  specimen  is  a  fragment.  Some  twenty  odd  beautiful  crystals 
like  (A)  but  of  smaller  size,  not  over  i  inch  in  length,  are  either  lying 
flat  or  stand  erect  upon  the  mamillary  mixture  of  limonite  and 
cuprite.  One  large  blue  crystal  (B)  and  several  bundles  of  the  same 
are  stretched  across  the  black  crystals.  The  latter  are  covered  in 
part,  mostly  upon  the  strongly  striated  faces  with  the  greenish- 
silvery  substance  mentioned  above,  which  coating  produces  the 
impression  of  a  patina  on  dark  bronze. 

1.  The  black  crystals. — Symmetry.  The  habitus  is  strongly  tetra- 
gonal. Each  crystal  represents  uniformly  a  combination  of  (001) 
(111)  (110).  The  plane  (001)  is  very  generally  square,  sometimes 
a  narrow  oblong.  The  pyramidal  faces  are  broad  and  smooth  at  the 
apex,  but  are  invariably  striated  parallel  to  the  main  plane  of  sym- 
metry. The  luster  is  so  strong  on  these  planes,  that  one  easily  over- 
looks this  striation ;  but  it  shows  with  a  small  magnifying  power. 
One  or  two  pyramidal  faces  are  usually  broader  than  the  others.  In 
one  of  the  measured  crystals  one  face  is  4  mm.,  two  2  mm. ;  one  1  mm. 
The  horizontal  edges  are  generally  the  resultants  of  combination 
of  pyramid  with  prism.  I  have  noticed,  however,  in  a  few  crystals 
these  edges  formed  by  pyramidal  faces  alone.  The  habitus  and 
color  of  these  crystals  strongly  resemble  that  of  the  black  or  blue- 
black  Anatase.  All  this  might  be  deceptive,  however.  To  deter- 
mine the  symmetry  three  crystals  were  measured,  two  of  the  larger 
(20  mm.)  one  very  small  one  (2  mm.) 

Whilst  the  faces  are  very  splendent,  the  striation  causes  multiple 
images,  sometimes  of  equal  luminosity,  and  sometimes  a  mere  shredded 
spectrum.  Descloizeaux's  artifice  of  covering  the  faces  gave  only  a 
partial  relief.  It  seems  to  be  safest,  therefore,  that  I  record  here  the 
reflection  images  observed,  and  give  my ;  leiB  opportunity,  ?ell 
as  the  means,  to  decide  whether  my  in 
facts  is,  under  the  circumstances,  the  oi 
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In  the  following  figure  2, 1  have  reproduced  the  obser\-ed  images 
obtained  from  the  two  larger  crystals : 

TT  it         ™.w  Iff 


--* ^'fVl 


•.-t|f 


• Si'si- ? 

I'f'..   «v^--_-^- n'^y — T 

The  inspection  of  this  figure  seems  to  allow  but  one  interpretation, 
to  wit  that  the  symmetry  is  tetragonal  and  that  the  angle  (001) : 
(11 1)  =  58°  50'.  Now  we  have  for  Anatase  according  to  V.  Kock- 
Bcharow(001):(l()l)=tiO<'  38' a  difference  of  1=  48'. 
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The  hardness  of  the  mineral  on  the  smooth  basal  plane  was  found 
equal  to  that  of  Apatite.  The  color  on  the  faces  is  purplisli-black, 
on  the  fracture  pitch-black.  The  fracture  is  uneven,  to  flat  con- 
choidal.  The  luster  is  brilliant  metallic-adamantine.  The  substance 
is  opaque.  The  streak  Is  black.  The  specific  gravity  was  found  at 
20°  C  =  5-833.  The  determmation  made  with  0*8487  g.  in  Pyknom- 
eter.  The  entire  crystals,  weighing  1*1 32  g.,  gave  on  Jolly's  bal- 
ance two  readings,  of  which  the  above  is  the  arithmetic  mean.  Unless 
crystals,  weighing  at  least  3  grs.  be  used,  the  values  derived  from 
Jolly's  balance  are  not  sufliciently  reliable,  according  to  my  experi- 
ence. 

In  a  strong  oxidizing  flame,  a  splinter  of  the  mineral  is  rounded  at 
the  edges.  In  reducing  flame,  melts  easily  and  yields  metallic  coj)j>er. 
With  the  fluxes  a  blue  glass  in  O  fl.  Dissolves  in  HCl  ^nth  a  yellow, 
in  NHO^  with  a  blue  color.  With  NH^HO)  a  very  slight  brown 
precipitate. 

A  preliminary  analysis  made  ^nth  48*2  mg.  gave  CuO  =^  46*1 
Fe^O'  =  2*0.  It  is  evident  in  this  instance  that  the  iron  does  not 
belong  to  the  mineral,  as  the  greater  part  of  it  was  left  undissolved  by 
dilute  nitric  acid  as  a  brown  red,  scaly  powder,  therefore,  probably 
Hematite.  The  material  used  in  determining  the  specific  gravity 
was  crushed  in  a  steel  mortar.  It  was  then  seen  that  the  uiate- 
rial  was  not  homogeneous.  Whilst  the  large  bulk  was  black,  there 
could  be  seen  three  red  spots.  They  denoted  the  presence  of  cuprite^ 
which,  of  course,  was  not  strange  since  the  mineral  sits  on  cuprite* 
It  was  not  thought  advisable  to  remove  this  admixed  cuprite  mech- 
anically. But  if  really  the  mineral  is  CuO,  then  the  analysis  must 
give  an  excess  if  Cu-'O  be  present. 

0-2031  gr.  gave  0-2045  Cu^S. 

0-0014  Fe^O^ 

CuO    =  100-58 
Fe^O'  ^      0-64 


101-32 


Here  is  then  an  excess  of  1*32,  which  is  Oxygen,  and  this  corre- 
sponds to  1 1-8  of  Cu*0. 
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The    substaoce    of  the    crystal    would   thus   appear  to    be    a 
mixture  of 

CuO  =  87.66 
Cu'O  =  11-70 
Fe'0'=    0-64 

10000 
It  U  a  matter  of  very  common  observation  that  large  crystals  en- 
close bodies  of  a  different  nature,  sometimes  even  tbrce  tbeni  to 
participate  in  the  mass  arrangement  of  the  predominating  molecule. 
I  can  find  nothing  which  suggests  a  proceas  of  alteration  of  either 
Cu'O  into  CuO  or  the  reverse.  There  la  neither  metamorphosis  nor 
pseiidomorphosis  in  this  case.  The  black  crystals  belong  sub- 
stantially to  what  mineralogists  have  heretofore  called  Melaconite 
or  Tenorite.  The  latest  cryatallographic  work  on  the  form  of 
Tenorite — Melaconite  is  by  Ernst  Kalkowsky  (Groth.  Zeitschr.,  Vol. 
3,  p.  '279).  This  author  shows  by  a  recalculation  that  the  angular 
values  obtained  by  .Jentsch  (Ann.  d.  Pbya  u.  Chem.,  Vol.  17)  on  the 
crystallized  oxyde  of  Copper  occurring  as  a  furnace  product  at 
Freil>erg,  must  lie  considered  aa  identical  with  those  of  Maskelyne 
(RejMirt  British  Association,  1865)  on  very  minute  crystals  from 
Loatwithiel.  Jentsch  was  mistaken  in  aaaumrng  its  orthorhombic 
synmietry  and  isomorphism  with  Brookite.  But  while  Maskelyne 
finds  the  crystals  from  Loatwithiel  as  well  as  the  thin  lamellse  from 
Vesuvius  to  be  monoaymtnetric,  Kalkowsky  comes  to  the  conclusion. 
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^122).  Unlesa  some  more  conviDcing  testtmony  be  produced,  we 
are  justified  in  discarding  the  isometric  sytnDietry  ae  pertaJniug  to 
CuO.  Thus  we  have  only  the  monosymmetric  or  possibly  the 
asymmetric  system  left  for  ibe  sj>eciea  Melacoiiite  or  Tenorite. 
Aside  from  all  precedent,  the  tetragonal  crystals  are  so  unique  in 
their  appearauce,  that  ihey  should  be  accorded  the  rank  of  a  very 
distinct  species,  and  the  name  Paramelaconite  is  proposed  for  them. 
Among  the  Melaconite  in  the  collection  of  the  University,  there  is 
a  specimen  with  the  locality  "  Arizona."  It  has  been  in  the  collec- 
tion over  twenty  years,  before  the  Copper-Queen  was  located,  and 
very  ]>n)bably  Is  not  from  Bisby.  It  is  a  middle-grain  sandstone 
inipregiiated  with  minute  black  crystals.  A  similar  spccinicn  is  in 
Mr.  Bement's  collection.  I  had  never  examined  it  critically  before, 
surniLiing  that  the  form  would  lie  the  same  as  that  described  by  Mask- 
kelyne.  I  Jirid  that  thene  minute  eryxtals,  »bser%'ed  with  a  magnify- 
ing jiower  of  250  diam.,  show  the  same  habitus,  combination,  luster 
and  color  as  the  tetragonal  crystals  irom  the  Copper  Queen.  There 
are  thus  two  localities  on  recoi-d  for  the  occurrence  of  Paramelaconite. 
2.  The  blue  aeicular  cryttaU.  Footeite — a  ehloro-oxyhydrate  of 
■copper. — The  material  to  work  on  was  very  scant.  Dr.  Foot*  sent  me 
broken  oft'cryslali:  from  which  I  was  enabled  to  pick 
out  about  26  ntg.  of  pure  material,  with  which  quanti- 
tative examinations  were  made.  It  was  not  deemed 
a<lvisable  to  disfigure  the  beautiful  si>ecimen  (fig.  1) 
for  the  sake  of  more  material.  None  of  the  crystals 
weigh  over  1  nig.  They  are  either  simple  or  twins. 
The  simple  ones  represent  six  sided  prisms  with  pyram- 
idal terminatious.  The  oblique  character  of  the  latter 
Ls  usually  well  nmrke<l.  When  examined  with  a 
jwwer  of  loO  diameters,  it  was  found  that  the  most 
<uinj>lex  combination  is  that  represented  in  tig.  ^S. 
m  =  "P 
o    --  P' 


d    =  aoE 

p  ^  p* 

II  =-   =0  P  « 
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(i  witf  oh!?en'e<l  only  in  two  cryetak ;  n  is  moKtly  quite  small ;  m  and 
o  are  alwa\-s  pre(«nt.  The  habitus  is  otlen  tabular,  parallel  to  the 
plane  of  symmetry. 

A    P   :  p    -  49=  (131") 

\  —  :    P-  ^  33°  (147°) 
op 

These  measurements  are  of  course  only  approximate  (being  made 
uuder  the  microscope) — the  crystal  lying  on  face  II.  The  plane  of 
optical  extinction  eiicloses  with  edge  p:p  an  angle  of  7J°.  Posi- 
tive.    The  system  is,  therefore,  clearly  monospnmetrie. 

The  twins  are  either  simple  like  the  common  form  in  Selenite, 
that  is  composition  face  »  Poo  rotation  180°  ;  or  two  such  simple 
twins  perforate  each  other  at  right  angles  with  the  vertical  axis 
common  to  both.  These  form  then  combinations  like  those  of 
Harmotome.  The  broken  off  ends  of  such  twins  show  the  re-enter- 
ing angles  indicating  the  existence  of  a  basal  cleavage.  Heated  in 
a  closed  tube,  a  crystal  turns  black,  without  losing  its  shape  or  even 
its  luster  and  yields  tht%e  sublimates.  The  uppermost  is  water,  the 
middle  one  is  gray,  the  lower  one  green,  after  cooling.  The  color- 
less flame  takes  the  characteristic  blue  and  green  colors,  when  a 
crystal  is  brought  within  its  borders.  On  charcoal  the  same  color 
phenomena,  no  smell  of  arsenic.  The  tests  for  sulphuric  and 
phosphoric  acids  result  negatively. 
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From  these  figures  is  deduced  the  percentage  composition. 

CuO    =63-7=    812^ 

CuCP  =  13-5  =    1-00  J-  Molecules. 

ffO     =22-8  =  12-6   j 


100-0 
■  Hence  8  [Cu  (OH/]  CuCP  -f-  4  WO. 

Footeite  has,  therefore,  as  its  nearest  relative  the  Thallingite  of 
Church.     In  the  latter  the  ratio  of  Cu  (HO)' :  CuCP  is  4  : 1. 

3.  Malachite^  asbestlform. — It  would  have  been  impossible  to  ^t 
enough  material  with  which  to  identify  the  peculiar  greenish  silvery 
coating  from  the  malaconite  specimens.  Fortunately  there  was  an- 
other specimen  of  mixed  limonite  and  cuprite,  the  entire  surface  of 
which  had  such  a  coating.  Here  we  find  it  like  the  finest  lint  in  the 
depressions  of  the  specimens.  The  crystals  of  which  this  lint-like 
material  is  composed,  are  not  fast  to  the  surface  on  which  they  lie. 
With  the  least  touch,  whole  flakes  are  detached  ;  but  even  a  big  flake 
will  barely  weigh  one  milligram.  Under  the  microscope,  the  compos- 
ing crystals  can  be  seen  to  be  needles,  tabular,  parallel  to  the  clino- 
pinacoid  and  sho\^dng  in  fact  a  habitus  like  the  crystals  obtained  from 
a  boiling  solution  of  calcium  sulphate.  Each  one  individualized  is 
light  greenish  in  color  and  polarizes  strongly.  The  silky  metallic 
luster  and  white  color  of  the  flakes  must  be  owing  to  interference 
phenomena. 

Brought  into  a  colorless  flame,  the  flake  turns  shining  black  and 
fringes  the  seams  of  the  flame  yellowish  red  like  calcium  salts. 
Neither  blue  or  green  colors  are  vbible.  The  mineral  does  not  con- 
tain chlorine.  No  sulphur  present.  I  managed  to  get  10  mg.  of  the 
clean  material ;  that  is  to  say  with  150  diameters  I  could  distinguish 
a  few  brown  particles  of  cuprite-limonite  only. 

This  quantity  gave 

Ignition  at  beginning  of  cherry-re<l  heat  3*0  mgs. 

Fe'O'  0-1  mg. 
CuO    6-9  mg. 


10-0 
The  above  composition  is  exactly  that  of  malachite,  and  all  would 
be  satisfactory  if  it  were  not  for  the  color  of  the  flame,  for  which  I  can 
find  no  explanation. 
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MEXICAH  OBASBU. 


IIY    F.    LAMHOM-9CR1BNE1 


I.  Specie*  CoOerted  in  1890,  by  Mr.  C.  G.  PringU, 


n..  AKhen.  Id   Bot.   Zail.   l!t7T.  p.    J2i . 

es  northeast  of  S&n  I<uu  Potoni. 


I^ires,  San  Jos<^  Pass,  fifty  i 
Aujriisi  15. 

9.  iSlSSi.    Eiiuthnt  uoahkrol'lai  .Mi.,  lu.  Triaii  Ituk.ln  Mart,  m  Eiehl.  Pl»(. 
Ilru.  II.  l-knJ.  |>.  :m. 

Nodes  witli  a  rin^  of  iihort  n|i))re?fled  haire,  pniinose  ur  shinint' 
bflow.  I'nnicle  about  -tO  cm.  lou^,  its  base  (in  our  specimen)  in- 
cluded in  the  uppermost  loaf-sbeuth,  the  blade  of  which  is  verr  nar- 
mw  and  abuiil  10  cm.  long.  Pediceb  aliout  }  as  long  aa  tbe  spike- 
lets,  thickeued  above,  long  pjlu^.  Sessile  spikelet  6  mm.  long, 
outer  glume  «hortlr  biniucruiiate ;  first  glume  2-keeled,  scabrous  un 
the  keel;-  above,  4-nerved.  [iilo!«  on  the  back  ;  second  glunie  MvbitHw 
on  the  keel  near  the  apex  and  with  a  few  long  haire  on  the  hkck  be- 
low. .>nerved,  ctliate  on  the  inflcxetl.  hyaline  margins :  fourth  j^lutne 
laiieei-lute,  ciliate  on  the  margins  above,  two-toutbed  :  awn  about  9 
nitu.  long.  Anthers  l'5~l-A  nini.  long,  falling  from  the  B[MkeleU. 
Styles  as  long  as  the  stigmas  which  are  csserted  at  maturiiT. 

The  ilull  while  color  ami  leugth  of  the  panicle,  its  bate  encloMd 
in  the  sheath  uf  the  iip|ierm<ist  leaf,  the  hairs  upon  the  outer 
i:liiuii:s.  the  byatine  and  •-iliate  inflexetl  margin*  of  the  second  irlunie. 
»n<)  (he  eiliale  margins  of  llie  fourth,  ail  |)oint  to  Erianiktu  Trinii 
Ilat'k.  .  Monni:.  Androp .  |>.  Wx.  but  the  exserted  Btylrs  and  length 
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3.  (3188).    Bottboellia  oompressa,    Linn.   fil.  Suppl.,  p.  114,  var.  fasoionlata; 

Hack.  Monog.  Androp.,  p.  286.  Hemnrthria  fasciculata  Kunth.  Revis. 
Gram.  I,  p.  152 :  Fourn.  Mex.  PI.  Enum.,  Grain.,  p.  67;  Vaeey  Contr.  U. 
S.  Nat.  Herb.  II,  p.  53. 

About  ledges  of  a  cascade  at  the  head  of  Tamasopo  Cafion  in  the 
mouDtains  midway  between  San  Luis  Potosi  and  Tampico.  June 
24. 

4.  (8134).    Andropogon  oondensAtns  Kunth,  in  11 BK.  Nov.  Gen.  I,  p.  188.  var. 

panionlatas  Hack,  in  Mart,  et  Eichl.  Fl.  Bras.,  Vol.  IT,  pars  3,  p.  297  : 
Monog.  Androp.,  p.  .388.  A.  paniculatus  Ktb.,  y^.  Lhotzkyi  Steud.; 
Fourn.,  PI.  Me-\.  Enutn.,  Grain.,  p.  61. 

On  exposed,  cool  ledges  of  mountain  sides  above  Tamasopo  Cafion. 
June  24. 

5.  (3446).    Andropogon  macronrns    Micbx.,    var.  oorymbosns   Hack.    Monog. 

Androp..  p.  409. 

Exposed  slopes,  Tamasopo  Cafion.     June  24. 

6.  (3188).    Hilaria  oenchroides  HBK.,  var.  oiliatus  var.  nov. 

Culms  slender,  35  cm.  high ;  spikes  slender,  about  3  cm.  long. 
Groups  of  spikclets  4-5  mm.  long,  pale  green.  Awns  short,  not  ex- 
tending beyond  the  lobes  of  the  glumes,  and  conspicuously  ciliate 
along  their  sides  with  short  spreading  or  deflexed  hairs.  There  are 
usually  two  awns  between  the  lobes  of  the  outer  glumes  of  the  9 
spikelet. 

Near  Guadalajara.     May  17. 

The  genus  Hilaria  may  be  briefly  characterized  as  follows : — 
Spikelets  sessile  in  groups  of  three  at  each  joint  of  the  zigzag  con- 
tinuous rachis,  forming  terminal  spikes,  the  groups  falling  off  entire. 
The  two  outer  or  anterior  spikelets  $  and  two-  to  three-flowered  ;  the 
posterior  or  inner  one  (next  the  rachis)  9  or  5  and  one-flowered. 
Empty  glumes  much  firmer  in  texture  than  the  others,  inequilateral, 
many  nerved,  more  or  less  connate  below,  entire  at  apex  or  more 
oflen  divided,  usually  unequally  two-lobed,  with  one  to  several  inter- 
mediate awns  or  awn-like  divisions. 

Hilaria  cenchroides  is  a  low,  stoloniferous  grass  and  presents  con- 
siderable variation  in  the  length  and  breadth  of  its  leaves,  and  espe- 
cially in  the  size  of  the  spikelets,  breadth  of  glumes  and  their 
divisions,  length  of  awns,  etc.  In  some  forms  the  outer  glumes  are 
pale  green  with  roseate,  scarious  tips,  while  in  others  these  glumes 
are  more  or  less  thickly  covered  with  dark  purple,  punctate  dots. 

E.  Palmer's  specimens  (No.  197,  coll.  1886)  are  i  ly  typical, 
very  closely  resembling  the  illustration  in  HBK.  Nov.  C  et  Sp.  I, 
t  37.      Pringle*8  specimens  of  1885  (No.  493)  d  little  from 
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this.  Pftlmcr's  No.  347  1 18ft7)  is  Iras  markedly  atolonifeiuus,  taller 
and  more  Blender  throufflKiut  with  longer  leaves.  It  is  eiuenttallv 
tlie  same  form  ».«  that  named  Iiy  Dr.  Vasey,  B.  exndiroide*  var. 
7Vxaiia(GrHHM«  of  the  Southwell,  Part.  I,  Fl.  X).  In  the  ti^urt- 
of  this  last,  the  outer  (flniueit  of  the  wpikeleis  are  repreaeuted  a.- 
«-al>rou«,  IIS  they  rcrtainly  are  in  my  sitectmens,  although  in  the  de- 
siTiptinn^  they  are  said  to  Ite  "smooth." 

In  Pringle'a  Xo.  3128  the  spikeletii  are  decidedly  tihort«r  thu)  in 
any  other  fi>rin  I  have  m-ea.  as  are  also  the  awn«,  and  thote  are  n~ 
markahle  in  that  they  an-  eiliate  along  their  ed)^  (aoe  K^.  2a. 
Plate  Xlli.) 

In  Mi'xico,  II.  cenrhroidei  is  used  in  decoction  a«  a  poptilar 
rcniedv  to  |)nriiV  ihf  hlood  e*peciallv  in  cases  of  skin  iliitea.-^. 
(  Bull.'Torr.  llot.'cinl.,  XIV,  p.  100). 

7.    SlSSi.     Amndl Balls  Dappaftna  Nrn- in  l!oDi>liui>lik   ISli,  ■>.  m.     Si«a>l.  Si  n 

•  trmiii,.  p.  IIJ^  K,.uri..  Mri..  I>l.  Knuin..  Ormm..  |..  J4.  Skme  v  li..2'\ 
Wright,  Tubini  f..llrotii.n  (,/.  CuifHlil  nriMib.  I'l.  Wr..  p.  Sa.T..  V... 
I'll.--  I'ringlc.  l-i.>u,  i^  Ihf  name. 

llrni.lTT  i»i..1.  l.mir.  Am.  lt«l.  I II,  |>.  Ij!)  aaitn  ..{  .-fa^/iVit  Hu|.r 
«n'l  /I.  I.tlifi<lia  »nA  A.  i.ofiria  Ki.urn.  nilh  .-I.  lirfipnma. 

Finit  gUniie  ahuut  ib<  luiij;  a*  the  thinl  (2"2-2'.j  mm.)  atuminai)^ 
]M)inleil.  s(-ulin>iiH  on  the  kit'l  iilmve,  3-nerveil ;  third  ghime  3'.'>-:i  h 
mm.  long,  •>tierve<]  below,  drawn  out  to  a  narrow  and  truncate  nr 
t-miirginale  ii])ex  ;  fourth  glumi.'  al)out  I'M  mm.  hmg  (iticluilinf;  the 
olmijk'  :ind  hairy  eallu)').  Awn  very  slender,  about  9  mm.  lon^.  n.n 
HiUK'iietl  nor  Iwi^tell  Ih'Ixw,  once  ^renienlnte,  ln-ndiiig  at  a  point  aUxit 
■J  mm.  iiliiive  ihe  ;rlunie  leh.  ex.  s|>ec.  Pringle). 

.\1iijiit  the  le<li:i>s  iif  II  easi.-aile  at  the  head  of  Tamoflopo  f'afion  in 
the    tritiiiiii'  miihvikv    iHiween  Sun    I,ui»  Potosi    and    Tamni 
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in  regard  to  it.  According  to  Trinius'  figure  (Icon.  Gram,  tab., 
266)  of  A,  Brasiliensisy  as  well  as  the  descriptions  given  of  this 
species,  I  must  consider  Pringle's  plant  distinct  from  it.  A,  Brasi- 
liejisis  is  a  stouter  grass  with  broader  leaves,  and  the  awns  of  the 
spikelets  are  much  shorter,  stouter,  strongly  flattened  and  twisted 
below  the  geniculation,  similar  to  that  shown  in  Plate  XIII,  figs. 
9b  and  9c,  drawn  from  a  spikelet  of  No.  1746  Pringle,  1888. 

8.  (8129).     PaBpalnm  oonjugatum  Berg.,  Act.  Uelv.  VII,  p.  129,  P].  8  ;  Trin.  Icun. 

tab.  102;  Chapm.  So.  Flor.  Suppl.,   p.  666;  Vaj'ev   in   Bull.  Torr.   Bot. 
Club.  XIII,  p.  163. 

By  Streams  at  Las  Canoas  in  the  valley  at  the  head  of  Tamasopo 
Cafion.     July  8. 

9.  (8843).     Paspaluin  graoile  Rudge?,  Fourn.  Mex.  PI.  Enum.,  Gram.,  p.  5. 

Culms  erect  or  ascending  from  a  geniculate  or  subre|>ent  base, 
branched  below,  20-35  cm.  high.  Leaves  narrowly  to  broadly 
lanceolate  (3-8  cm.  long  by  1-1*5  cm.  broad)  acute,  cordate  at  base, 
thinly  pilose  on  both  sides  and  ci Hate-scabrous  on  the  margins; 
sheaths  lax,  pilose  along  the  margins.  Spikes  7-15,  solitary  or  in 
pairs  along  the  main  axis,  spreading  1-3  cm.  long,  nearly  sessile, 
pilose  in  the  axils ;  rhachis  flat,  2-3  mm.  broad,  scabrous  on  the 
inner  face  and  margins,  back  smooth.  Spikelets  pale  greenish-white, 
smooth,  biseriate,  appressed,  obtuse,  2-2*3  mm.  long  ;  pedicels  about 
0*5  mm.  long,  pilose-scabrous  on  the  outer  side. 

Wet  meadows  about  Lake  Patzcuaro.     November  9. 

No.  240  Rusby,  1886,  fiom  Bolivia,  is  the  same. 

According  to  Trinius  (Panic.  Gen.,  p.  78)  Paspalum  gracile 
Rudge,  is  an  exceedingly  variable  species,  diflering  much  in  its 
several  forms  in  height  of  culm,  length  and  breadth  of  leaves, 
number  and  length  of  spikes,  pubescence,  etc.  He  describes  the 
spikelets  as  acute  while  in  our  plant  they  are  obtuse.  In  other 
respects  the  characters  agree  very  well.  Our  plant  should  be  com- 
pared with  P.  pallidum  HBK.,  which  Trinius  (1.  c.)  regarded  as 
only  a  low  growing  variety  of  P.  gracile  Rudge.  No.  1696  Fendler, 
from  Venezuela,  which  was  distributed  as  P.  pallidum  HBK.  is 
rather  P.  candidum  HBK.:  note  the  uniseriate  and  obtuse  spikelets, 
characters  which  Kunth  specially  points  out  as  distinguishing  P. 
candidum  from  P.  pallidum.     (HBK.  Nov.  Gen.  et.  Sp.  I,  p.  73). 

10.  (8886).    Fanionm  paspaloides  Pers.,  PI.   I,  p.  81;  Fourn.  Mex.  PI.  Enum., 

Uram.,  p.  18;  Chapm.  So.  Fl.,  Suppl.,  p.  666;  Vasey  Bull.  8  (Bot.  Div. 
U.  S.  Dept.  Agr.)  p.  23. 

Shallow  water  of  Lake  Patzcuaro,  State  of 
22. 
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The  IndUn»  gather  thie  grain  to  fefii  their  donke7^  oxen,  etc..  by 
pulling  out  of  the  water  the  thick  Btems  which  are  nesrlT  oix  fe*l 
loii^  (Print'le.) 
U.  (S4OT). 


Panioan  divartMtsm  l.ii 
Kaum.  Mex.  1>I.  KnuDi..  lin 
lliill.  H  n<ot.  l)|v.  C.  S.  l>r|. 


m..  11.  M:  Cbmp 


II  of  1888. 


Verv  ditfRreMt  from  No.  173'J,  collcclio 

Led^'ei',  Tauiasopo  Canon.     July  1. 
12.  lS449i.    Ptnionm  hluu  Kit..  <*i.  parporuMM  tu.  oar. 

The  three  lower  f;luincti  dark  purple.  Branches  of  the  |>aniele 
shorter,  8|iikelets  loiifrcr  (nearly  ^  mm.)  and  generally  more  rrowdnl. 
and  outer  glumes  more  ')btu:%  than  in  the  tipi-cies  an  found  in  the 
Sinilliern  States,  Spanvly  pilose  Hear  the  base  of  the  leaver,  other- 
wi^  )>miHiih  throughout. 

Wet  hollows  in  prairieti  of  Flor  de  Maria,  State  of  Mexico.  Sep- 
trmher  4. — 1'.  hiam  Ell.  in  remarkable  for  the  unusually  large,  sub- 
coriaceous  and  obovate  palea  of  the  neutral  floret. 

19.  tS4SS>.  Fanicnm  iDloatnin  ,^ulil., 
Ww,  lna..|..M7:  llom.l.  I 
:.0«  'ub  Srtariaj.     Sflan.i 

Wet  iihaded  ledge:*,  Tamasoj>o  CaRon.     gepleml)er  30. 

14.  iSSSOi.     Lmnia  haundra  »m..  VtoA.  K1.  Id.I,  Oh.,  j-.  II :  rha|.B.  So.  V 
HV.  V-am.  Mfi.  I'I.  Enu [IrmtD.,  |>.  2:  L.  MfxUana  IIBK.. 


liui-n,.   I.  |..  S.IM 

llri-rb.    Fh>(.     1 

Vol.  Am..   Bocoj 

,    III.    «V«    ,.» 

u,  Kuidi  var..  Poor 

...  M»..  n.  E.< 

Shallow  WHU'r,  Ijtke  I'alzc 
1>.  1 1974 1.    Btipa  uaniMima  Trii 


I,  Stale  of  Michuaean.     ( 

>rrf.|M,n.i>   -ilh   IU»H'(  Tfii 
nlbr,  v..-;.  Herb.  IC.  p.  il.t 

t  from   a  perennial  root. 
■lonicalol,  H-abn<ui> ;  Ugulr^ 
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Cameras  Pass,  Coahuila,  on  limestone  hills.     September  20. 

Neither  Hemsley  nor  Fournier  recognize  S,  tenuissima  Trin.  as 
Mexican.  Among  the  species  described  by  Fournier,  Stipa  sub- 
ulata  (Mex.  PI.  Enum.,  Gram.,  p.  75)  comes  nearest  to  including  our 
grass  according  to  the  characters  that  are  given.  Trinius  (Act. 
Petrop.  1836,  p.  36  and  Stipac,  p.  41)  sajs  of  the  South  American 
plant,  (the  type  was  collected  in  Mendoza)  **  radix  fibrosa,  annua. 
Paniculse  angustissimse  tenerse,  radiis  subsolitariis.''  In  our  plant 
the  root  i3  evidently  perennial  and  the  rays  of  the  panicle  are  in 
threes  or  fives ;  in  all  other  respects,  however,  the  excellent  descrip- 
tion given  by  Trinius  for  S,  tenuissima  applies  most  closely. 

16.  (3316).    Muhlenbergia  BourgeBi  Fourn.  Mex.  PI.  Enum.,  Gram.,  p.  86.   (Same 

ae  1155  Bourgeau  in  herb,  m.) 

Annual.  Culms  much  branched  and  leafy  below,  slender  and 
naked  above,  15-30  cm.  high.  Ligule  acute,  hyaline  3  mm.  long. 
Leaves  flat,  1-3  cm.  long,  1  mm.  or  less  broad,  very  finely  scabrous 
on  the  margins  and  minutely  pubescent  on  the  upper  side  along  the 
nerves.  Panicle  3-5  cm.  long,  rather  narrow,  branches  solitary, 
ascending,  the  lower  ones  1  •5-2*5  cm.  long.  Empty  glumes  unequal, 
the  first  lanceolate,  acute,  one-nerved,  about  1*5  mm.  long ;  the  second 
much  broader,  2  mm.  long,  three-nerved  and  acutely  three-toothed  at 
the  apex.  Flowering  glume  3  mm.  long,  pilose  below  at  the  back 
and  sides,  scabrous  above,  awned  just  below  the  entire  or  bidentate 
apex ;  awn  8-12  mm.  long,  scabrous  and  strongly  fiexuose.  Callus 
pilose. 

Prairies  of  Flor  de  Maria.    September  4. 

In  the  closely  allied  M.  ClomenaTnn.  (824 Pringle  1886,  and  932 
Parry  and  Palmer  1878),  the  culms  are  usually  about  8-12  cm. 
high,  the  main  axis  of  the  short  panicle  and  also  its  branches  are 
strongly  fiexuose,  at  least  at  maturity.  The  second  empty  glume 
hardly  1*5  mm.  long  and  scarcely  exceeded  by  the  flowering  glume 
which  is  broader  in  proportion  to  its  length  and  more  pilose  than  in 
M.  Bourgcti, 

17.  (3444).     Muhlenbergia  Sohaffiieii  Fourn.  vat.  longiieta.   {M.  Schaffneri 

Scribner,  Bot.  Gaz.  IX,  p.  187.) 

Empty  glumes  scarcely  one-half  the  length  of  flowering  glume, 

awn  10-18  mm.  long  (2-3}  times  longer  than  the  glume).     The  apex 

of   the    flowering    glume    is    often  bifid,  the   divisions   setiform ; 

divisions  0*5-1*5  mm.  long. 
20 
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Fout  hillitof  the  Rio  Hondo,  t«n  miles  weat  of  the  City  of  Mexico, 
growing  on  thin  soil  of  ledges.    August  25. 

Fournier(Mex.  PI.  Enuni.,  Ciram.,  p.  85) describing  Jtf.&Aa^Mm' 
nys,  "glumis  iniequalibus,  inferiore  prufunde  bidentat^  brevior, 
superiore  acuta  lequante  spiculam  ;  palea  inferiore  iiit^iv,Hibulmtit- 
rostrata,  (»eta  leqnantespiculain."  These  characters  include  mv  M. 
dejiauperala  (Bot.  Gaz.  IX,  187),  which,  therefore,  muat  be 
abaiidrined. 
18.  rUTTi.    HnhUnbaTfia  artlanlatk,  D.  *p. 

Perennial.  Culms  simple,  erect,  60-80  cm.  high,  enveloped  at  the 
base,  as  are  also  the  numerous  innovations,  br  the  old,  persiateni, 
an<l  somewhat  compressed  leaf-sheaths  which  are  termiQftt«d  br  the 
rigid  tigules  that  ))roject  bejoiid  the  articulation  where  the  fallen 
blades  wer^  attache<l.  Leavex  elongated,  folded,  terete,  filiforot,  tb«- 
upi>er  one  nearly  eiiunlliog  the  panicle,  smooth  without,  deiwely 
.  MTigiiMspuhnwent  nithin,  diitintrlly  articulated  mitM 
the  sh^iith,  Shmihs  Bnrly  piibrsceni  un  ibr  li»ck 
alM>ve,  at  Ipnst  whm  young,  margin*  imooth,  Mriale. 
Ligule  rigid,  6-IU  mm.  long,  rntin;,  diatindly  twi>- 
,  k^eiJ,  with  hroad.  striate  and  ileciirrent  margin^ 
jwrsisteiit  on  the  old  slieaths  atler  the  blade*  itaw 
fallen.  Panicle  nale-greeu  or  stmw-culoretl,  •trirt, 
elongntod  (^tO— 40  cm.),  ralber  densely  fluwerrd^ 
branches  numeruuc,  short  (2-4  cm.),  ere<;t.  t^ikHcO 
laMoeolKt«,  subterete,  ciwt  on  slender  piloso-Mabmoa 
[ledicelii.  Knipty  Klumes  lanceolate,  a<iite,  un^ 
nerved,  ctliale- scabrous  out  1h' nerves  ab»Te,  the  seoKkd 
iiKitnlly  «iiliiilulf-[Hiintnl  and  m-arly  as  luO);  a*  thr 
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three-neryed,  pilose  at  the  base,  long  awned  ;  nerves  of  the  palea 
almost  coalescing  above. 

A  slender,  branched  annual  20-80  cm.  high,  often  rooting  at  the 
lower  joints ;  leaves  long  and  delicate ;  spikelets  crowded  in  dense 
clusters  forming  a  more  or  less  interrupted  spike-like  panicle,  8-20 
cm.  long. 

Shaded  ledges  of  a  barranca,  near  Guadalajara,  State  of  Jalisco. 
October  and  November. 

30.  (3317).     Sporobolus  reptns  Presl,   Rel.  Huenk.  I,  241.      Vilfa  repens  Trin. 

Agrost.  I,  p.  80  ;  Fourn.  Hex.  PI.  Enum.,  Gram.,  101.  Same  as  3285. 
Borgeau. 

Shallow  ponds  (then  sterile  and  the  stems  and  leaves  floating  on 
the  surface  of  the  water),  and  in  wet  soil  about  the  borders  of  these 
(then  rooting  and  fruiting),  prairies  of  Flor  de  Maria,  State  of 
Mexico.    September  4. 

31.  (3197).    Sporobolus  argutut  Kunth,  Enum.  PI.  I,  p.  215;   Vilfa  argutus  Nees, 

Agroat.  Bras.  3»5  ;  Trin.  Agrost.  I,  p.  40  ;  Vdfa  humifusa  HBK.  var. 
B  major,  Fourn.  Mex.  PI.  Enum.,  Gram.,  p.  97.  Same  as  816  Pringle, 
1886. 

Low  meadows,  Valley  of  Mexico,  Federal  District.     July  27. 

S3.  (3130.)    Sporobolus  minutiilorus  Link  ? ;  Kunth,  Enum.  PI.  I,  p.  214.     Vilfa 
minutiflora  Trin.  Agrost.  I,  p.  63 ;  Doell  Flor.  Brs.  faso.  LXXIX,  p.  31. 

Culms  20-40  cm.  high,  slender.  Leaves  flat,  3  mm.  or  less  broad, 
3-10  cm.  long.  Ligule  very  short,  ciliate.  Panicle  exserted,  pyram- 
idal, 8-16  cm.  long  ;  branches  solitary  or  (rarely)  in  pairs,  the  lower 
ones  4-6  cm.  long,  naked  below ;  spikelets  rather  crowded  above  and 
along  the  secondary  branches  on  short  unequal  pedicels.  Spikelets 
1  mm.  long;  second  glume  about  0*5  mm.  long,  rounded,  obtuse, 
broader  and  a  little  longer  than  the  first ;  flowering  glume  and  palea 
equal,  obtuse  and  nerveless. 

Thin  soil  of  limestone  ledges,  hills  above  Las  Canoas,  State  of  San 
Luis  Potosi. 

83.(3386).     Epicampes  Bourgasi  Fourn.  1  (Mex.  PI.  Enum.,  Gram.,  p.  88) ;  Spore 
bolus  complanatus  Seribner,  as  distributed. 

Perennial.  Culms  rather  stout,  simple,  erect,  1*5  mm.  high,  com- 
pressed below,  smooth,  nodes  pruinose.  Leaves  with  smooth  carinate 
sheaths  longer  than  the  intemodes ;  ligule  delicate,  liyaline,  10  mm. 
long,  acute  or  lacerated ;  lamina  elongated  (60  cm.)  attenuate- 
pointed,  flat,  3-6  mm.  wide,  scabrous  on  both  sides  and  rough- 
serrulate  along  the  margins.  Panicle  diffuse,  45  cm.  long ;  branches 
insularly  scattered  along  the  main  rachis,  capillary,  naked  below 
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for  oDe-half  tbeir  length,  the  lower  widely  spreadiDg,  10-15  cm.  long, 
shorter  and  more  erect  above.  Spikeleta  not  at  all  compreased, 
l'5-2  mm.  long,  one-flowered.  Empty  glumes  ovate  or  oblong, 
obt>ise,  siibequal,  distinctly  one-nerved,  minutely  roughened  od  the 
back,  equalling  or  a  little  shorter  than  the  floret.  Flowering  glume 
distinctly  three-nerved,  rather  broadly  obtuse,  occasionally  short- 
niucronate  pointed  by  the  extension  of  the  mid-nerve,  smooth  at  the 
base.  Palea  as  long  as  its  glume,  two-nerved,  embracing  (not 
adherent  to)  the  caryopsis  in  fruit,  Stameoa  three.  Stigmas  pn>- 
jectingfrora  the  sides  of  the  floret.  Fruit  a  caryopeig,  smooth,  sub- 
terete,  obtuse,  nearly  as  long  as  the  Iruiting  glume  and  loosely  held 
in  the  floret  by  the  broad  margins  of  the  palea.  (PI.  XIIJ,  figft. 
4-4d). 

Uuder  cool  cliffs  of  a  barraaca,  near  Guadalajara,  State  of  Jalisco. 
November  3. 

This  grass  differs  from  Epieatnpet  as  described  by  Bentham  and 
Hooker  (Gen.  Ill,  p,  1148)  in  its  widely  difilise  panicle  which,  with 
its  small  spikelets,  resembles  an  JyT-osfis,  The  irregular  (spiral  f) 
disposition  of  the  branches,  the  firm  texture  of  the  flowering  glume, 
large  palea  and  terminal  awn  or  mucro,  separate  it  from  that  genus. 
The  strictly  adherent  pericarp  alone  separates  it  from  Sporobolvt. 
From  Mvhlenbergia  it  is  distinguished  by  its  loosely  enclosed 
caryopsis,  this  being  held  chiefly  by  the  palea,  to  which  however,  it 
is  not  at  all  adherent.  As  understood  by  Fournier,  the  grass  in 
question  certainly  belongs  to  Epieampe»,  and  it  is  probably  his  E. 
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main  rhachis.  Spikelets  2-flowered  with  a  minute  prolongation  of 
the  rachilla  behind  the  second  floret,  on  short  (usually  very  short) 
scabrous  pedicels ;  empty  glumes  longer  than  the  florets,  subequal, 
about  5  mm.  long,  lanceolate,  acute,  one-nerved,  or  the  second,  which 
is  a  little  broader  than  the  first,  indistinctly  three-nerved  below, 
scabrous  along  the  keels  to  near  the  base,  margins  broadly  scarious ; 
flowering  glumes  oblong,  rounded  on  the  back,  texture  rather  firm 
below,  faintly  five-nerved  (nerves  visible  only  by  transmitted  light) 
twolobed  at  the  apex,  lobes  scarious,  rounded  and  minutely  erose 
dentate ;  callus  short,  subacute,  pilose  with  short  stifl*  hairs ;  iuter- 
Dode  between  the  florets  very  short,  awn  from  near  the  base  of  the 
flowering  glumes,  6-7  mm.  long,  geniculate,  twisted  below ;  palea  t 
as  long  as  the  glume,  delicate.     (PI.  XIII,  figs.  1,  la). 

Damp  soil  of  plains.  La  Honda,  State  of  Zacatecas.     August  19. 

The  type  (No.  1429,  1887)  was  found  growing  in  wet  places,  pine 
plains,  at  the  base  of  the  Sierra  Madre  in  the  State  of  Chihuahua. 
The  plant  from  La  Honda  has  rather  narrower  glumes,  both  empty 
and  flowering,  the  latter  nearly  equalling  the  former  in  length,  and 
the  prolongation  of  the  rachilla  above  the  second  floret  is  more  con- 
spicuous. 

85.  (8879).    Danthonia  Mezicana  sp.  nor. 

Culms  70-90  era.  high,  erect,  slender,  wiry.  Leaves  strongly  in- 
volute, erect,  rather  rigid,  pungent,  scabrous  without,  strigose- 
pobescent  within  ;  ligule  2-3  mm.  long,  laciniate,  auricled.  Panicle 
strict,  15-20  cm.  long ;  branches  solitary  or  in  pairs  bearing  1-3 
spikelets,  slightly  pilose  in  the  axils.  Spikelets  about  15  mm.  long, 
3-4  flowered ;  empty  glumes  lanceolate,  very  acute  or  mucronate- 
pointed,  7-9  nerved,  slightly  unequal,  the  first  about  12  mm.  long, 
the  second  a  little  broader  and  longer,  scariou»-margined  ;  flowering 
glumes  rounded  on  the  back,  pilose  with  silky  hairs  on  the  lower 
half,  bifid  at  the  apex  the  divisions  subulate-pointed,  9-nerved,  the 
three  middle  nerves  approximate  and  extending  into  the  geniculate 
awn  which  is  about  14  mm.  long,  flat  and  twisted  below :  callus  sub- 
acute, densely  pilose;  palea  narrow,  about  7  mm.  long,  ciliate- 
scabrous  on  the  nerves  above.  Ovary  about  3  mm.  long  with  a 
pubescent,  cushion-like  summit.     (PI.  XIII,  figs.  7-76). 

Very  unlike  any  other  North  American  species. 

Dry  limestone  ledges,  Cameros  Pass.    September  20. 
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9%.  MM}.  MUtMklM  MUOM  R.  Br^  Prad.  Plar.  N'».  K«t..  p.  iM :  Bvalb.  FVor. 
tuir.  Vll.p.  Ms;  HUK.  Xo*.  Uca.  (t.  Eb.  I,  p.  M,  t.  K:  iNwII  is 
Mut.  Klor.  Bru.ll,  J.  p.  Tt.  1.  II  ;  K  WbUlIb  Pnc.  Ah.  Asd.  XVI II. 

p.  IIB. 

>^>ikt?kts  3-2'5  mm.  loDg,  acute,  Mrictlv  oD«-flowered.  awDle«». 
Mwiiilt!  and  cIukIv  imbrinte  along  one  «de  of  tb«  ntchia  fonniop  « 
^'iiiWr  t^TuuDkl.  more  or  lew  fiUc«te  epike  H-%  cm.  long.  Etnptv 
ifluuMn  »««rlr  equal,  peraieWnt,  one-nerved.  Flowering  glume* 
Mhorter,  hyaline,  three-nerved,  and  somewhat  imgularlj  tbre<^ 
UHilhm)  at  the  broad  apex,  lateral  nerves  nearly  marginal,  filiate  on 
the  lia<-k  below  and  on  the  margins  (with  Wger  hain)  to  the 
■uiiimil. 

Au  annual  with  slender,  densely  lufled  culms,  S-20  cm.  high. 

Sandy  soil.  Valley  of  Mexico.    July  27. 

tT.  ,Mtl).  Bputlaa  Ausilwa  Bnapi.  ia  l>mpr.  It.  Gm..  p.  14;  E.  Iw..  ..  r 
lis;  F1.  Cbil.  VI.  p.  3;;.     i  Fna  dweriptioK.  i 

.Mlied  to  S.  yraeilU  Trin..  but  quite  distinct. 

Ithit-kish  maishes,  l^s  Tablas.    July  8. 

Sixtrtina  Gouini  Foum.  U  apparently  the  same;  tbe  cbarsrtvr* 
Kiven  for  this  species  (Mex.  PI.  Euum.,  Oram.,  p.  135)  cvrUunly  on- 
bnn-e  our  plaoL 

M.  S1T4  .  BsmialMS  stsUalfsrm.  .A.  iii^ndl^  Uf'  ^-  *•**•  >>  frac  .«■. 
Will.  p.  ITS.      Saat  H  ISlSSrb^Mf. 

i'laoi^  simngly  stoloni&ruus.  Spikes  readily  deciduouf  a«  a 
«hi)le.  ^pikeleu  distinctly  pedicellate.  Callus  of  the  9  Horn 
!>bi>nly  pilose,  and  near  ibe  middle  of  the  pedicel  of  the  longHiVDMl 
'  1<>-1^  mm.)  upper  empty  glumes  there  i«  a  minute  tnft  of  ahurt 
hairt,  );lunies  otherwise  snmoih. 

rUins,  Stale  of  Zacatei,-*^.  between  San  Luts  Fotoa  mikd  AguM 
(  alientea.     August  li*. 


1891.]  NATURAL  8CIENCE8  OF  PHILADELPHIA.  303 

era.  long,  lanceolate,  1-2  cm.  broad,  tapering  gradually  to  the  very 
acute  tip,  glabrous ;  mid-rib  white  and  prominent  below,  evanescent 
above.  Panicle  pyramidal,  30-40  cm.  long  with  a  strong,  sulcate- 
angular  and  smooth  rachis  ;  branches  simple,  rather  slender,  ascend- 
ing, solitary  or  the  lower  subverttcillate,  triquetrous,  scabrous  on  the 
angles,  the  lower  20-27  cm.  long,  becoming  shorter  above.  Spike- 
lets  10-14  mm.  long.  3-4-flowered,  erect  and  racemose  along  the  outer 
aide  of  the  branches,  remote  below,  approximate  above ;  pedicels 
mostly  shorter  than  the  spikelets ;  empty  glumes  membranaceo-char- 
taceous,  broadly  lanceolate,  acute,  one-nerved,  unequal,  the  first  4-5 
the  second  6-7  mm.  long,  scabrous  on  the  nerve ;  flowering  glume 
3-nerved,  nerves  densely  silky-villous  for  one-half  or  two-thirds  their 
length  from  the  base,  mid-nerve  extending  into  a  short  awn  beyond 
the  acute  and  entire  apex,  the  nearly  marginal  lateral  nerves  evanes- 
cent above.  Palea  two-toothed,  pilose  on  the  nerves  below,  finely 
scabrous  above.  Callus  densely  pilose.  Joints  oftherachilla  about 
2  mm.  long,  pubescent  above.  Stamens  three.  Stigmas  plumose, 
projecting  from  the  sides  of  the  florets.     Ovary  smooth. 

A  tall  reed-like,  perennial  grass  with  solid  culms  which  are  some- 
what frutescent  below,  broad  flat  leaves  and  ample  panicle. 

About  dry  ledges,  Tamasopo  Cafion.    September  28. 

This  grass  might  be  classed  as  Diplachne  if  compared  with  the 
American  species  referred  to  that  genus  by  Bentham,  rather  than 
with  the  characters  which  he  has  assigned  to  it.  In  defining  the 
genus  Diplachne  both  Bentham  and  Hackel  describe  the  flowering 
gl u me  as  one-nerved.  Molinia  serotina  (^Festuca  serotina  L.),  referred 
to  Diplachne  by  Bentham  (Gen.  PI.  Ill,  p.  1176),  has  Snerved 
flowering  glumes;  all  the  American  species  which  the  same  author 
refers  to  this  genus  have  the  flowering  glumes  distinctly  three-nerved. 
These  American  species  clearly  possess  the  peculiar  inflorescence  which 
alone  serves  to  distinguish  the  Chlorideae  from  the  Festucese.  To 
me  the  genus  Diplachne  is  not  only  poorly  established,  but  really 
stands  in  the  way  of  a  simple  and  natural  classification,  and  all 
attempts  to  maintain  it  are  most  likely  to  result  in  confusion.  As 
already  stated,  the  North  American  species  which  have  recently  been 
referred  to  or  placed  in  Diplachne  belong,  by  their  infl<  oeni  to 
the  Chloridese  and  ought  to  be  referred  to  LepU  .  j 
genus,  Diplachne  (Agrost.,  p.  80,  t.  XVI,  f.  9)  \ 
Leptochloa  fasdcularis  Gray.  Beauvois  says 
nervation  of  the  'flowering  glumes ;  these  a 
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three-uerved  ;  nor  does  he  meDtion  tbe  disposition  of  the  Bpikelet;, 
but  they  are  manifestly  arranged  along  one  side  of  the  branchea  of 
the  simple  panicle.  Adding  these  characters  to  his  descnption 
there  ia  nothing  left  to  distinguish  Diplaehne  from  Sabdothloa 
Beauv.  (Agroat.,  p.  84,  t.  XVII,  f  3)  which  Bentham  baa  very 
properly  referred  (Gen.  PI.  Ill,  p.  1173)  to  Leptoehloa.  Leptoddoa 
spienla  {Diplaehne  npieata  Dcell)  connects  X«pfocAfoa  on  theoneaide 
with  Microchlo'i,  from  which  it  differs  by  its  less  crowded  and  several 
flowered  spikelcts,  and  on  the  other  side  with  Triodia,  from  which  it 
is  separated  by  its  one-sided  inflorescence  and  more  distinctly  keeled 
flowering  glumes ;  from  tlie  recognized  species  of  Leptoehloa  it 
differs  only  in  its  more  simple  inflorescence.  Leptodiloa  riffida 
Munro  (Diplaehne  riffida  Vasey)  is  an  Eraffrostia  (_£.  rigida  Scribn.) 


Cardenas,  State  of  San  Luis  Potosi.     October  7, 

SI.  I32ST).  iBptOObloa  %^iilt,\*.—DipiacliHc  spuaia  Doslt  do  Mmrt.  Fl.  8ru.  It. 
3.  t.  2S;  Death.  Nolea  on  (inm.  Tnii>.  Linn.  Sao;.  XIX.  p.  Ill;  D. 
Revirchoni  V«ej,  Bull.  Torr.  Bot.  Clnb,  XIII,  p.  118;  THodia 
Schaffntri  S.  WiU.,  Pnm.  Am.  Amd,  XVIII,  p.  ISI ;  Triftatii  telatia 
Uriaeb.,  ei  Bentb.  1.  c,  el  Gen.  PL.  Ill,  p.  IITT. 

Hills  near  San  Luis  Potosi.    September  7. 

3S.  (S2B4|.  EragrottU  peotlBMeft  Stcud..  Sya.  Qnm.,  p.  2T2;  Uny  Hu.  Bot.  i 
ed.,  |i.  632 ;  Fourn.  Mex.  PI.  Enum.,  tiram.,  p.  111. 

Cardenas,  State  of  San  Luis  Potosi.     October  7. 
33.  i34T8|.    Erai^oatia  eiliarii  Link,  Hon.  Bernl.  I,  p.  in-.  Cbkpm.  Fk>r.  So.  U. 
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Empty  glumes  lanceolate-acuminate  or  acute,  subequal,  a  little 
shorter  than  or  nearly  equalling  the  adjacent  floral  glumes,  one- 
nerved,  scabrous  on  the  keel.  Flowering  glume  2 — 2*5  mm.  long, 
ovate-lanceolate,  strongly  acuminate-pointed,  distinctly  three-nerved, 
scabrous  on  the  kefcl  above.  Palea  i  shorter  than  its  glume,  finely 
ciliate  along  the  keels.     (PI.  XIII,  figs.  8,  8a.) 

Sandy  plains,  near  Guadalajara,  State  of  Jalisco.  October  and 
November. 

85.  (3243).  BiiiA  subaristata  Lam.  I,  187;  Doell  in  Mart.  Flor.  Bras.  II,  3,  p. 
134.  Chascolytrum  subari stratum  Desv.  in  Journ.  de  Bot.  Ill,  p.  71 ; 
Kuntb.  Revis.  Gram.  I,  p.  347,  t.  87;  Briza  rotundata  Steud.  Gram., 
p.  284;  S.  Wats,  in  Proc.  Am.  Acad.  XVIII,  p.  182;  Hemsl.  in  Biol, 
bent.  Amer.  Ill,  p.  579. 

Perennial.  Culms  rather  slender,  40-60  cm.  high,  erect  or  slightly 
geniculate  at  the  lowermost  joints.  Panicle  narrow,  6-10  cm.  long, 
branches  and  spikelets  erect.  Spikelets  thick,  ovate  or  subrotund, 
3-5  mm.  long,  6-10  flowered.  Empty  glumes  cymbseforra,  nearly 
equal,  shorter  than  the  first  florets,  scabrous  above,  the  first  three- 
nerved,  the  second  seven-nerved,  much  broader  and  subcordate  at 
base.  Flowering  glumes  nearly  as  broad  as  long  (3-3*5  mm.) 
«[eeply  cordate  at  the  base ;  very  abruptly  short-acuminate  (rostrato- 
-apiculaicd)  the  apex  minutely  two-toothed  with  a  short  awn  or  mucro 
between  the  teeth,  strongly  convex  on  the  back  below,  this  portion 
being  coriaceous,  shining  and  very  often  minutely  pubescent,  the 
broad,  flat  margins  whitish  or  purplish  (B,  violeacens  Steud.?). 
Palea  roundish-oblong,  exactly  covering  the  inflated  portion  of  the 
flowering  glume.     (See  PI.  XIII,  figs.  10-lOd.) 

Calcareous  bluffs,  Flor  de  Maria  and  Rio  Hondo.  August  and 
September. 

36.  (3443).    Brachypodium  pinnatum  Beauv.  var.  osBSpitosus. 

Culms  csespitose,  slender,  somewhat  geniculate  and  more  or  less 
branched  below,  50-80  cm.  high ;  nodes  closely  and  downwardly 
pubescent ;  sheaths  slightly  scabrous,  the  overlapping  edge  conspicu- 
ously ciliate,  the  lower  sheaths  occasionally  sparingly  pilose;  ligule 
1-1*5  mm.  long,  fimbriate,  broader  than  the  leaf-blade;  lamina  flat, 
2-4  mm.  wide,  very  acute,  scabrous,  pilose  with  scattered  hairs  on 
the  upper  surface ;  raceme  6-8  cm.  long,  bearing  4-6  spikelets  on 
short  (2  mm.)  and  finely  pubescent  pedicels ;  spikelets  erect  or 
spreading,  2-2*5  cm.  long,  6-9-flowered ;  first  glume  6  mm.  long, 
5-nerved,  the  second   a   little   broader   and   longer   (7-7*5   mm.), 
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7-9-nerved,  both  very  finely  serrate  on  the  scariouemargius  near  the 
rather  blunt  or  subacule  tips;  first  fiowering  glume  about  9  nun. 
long,  7-nerved,  rounded  on  the  back  and  terminating  in  a  short 
(3-6  miu.)  awn ;  palea  strongly  2-nerved,  2-keele(l,  <uliat6  on  the 
keels  aboye.  Ovary  crowned  with  a  thickened,  viUous  appendage 
which  extends  down  the  sides  to  the  base.  Caryopoa  broadly  sul- 
cat«,  adherent  to  the  palea  which  it  nearly  equals  in  length,  crowned 
with  the  remains  of  the  villous  appendage  of  the  ovary.  Embryo 
small.  Lodicules  conspicuous,  obliquely  pointed  with  dliate  mar^ns. 
(See  Plate  XIII,  figs.  5-5e.) 

Wet  meadows  about  Lake  Patzcuaro.    November  9. 

This  grass  comes  too  near  the  European  B.  pinnaUitm  (as  repn;- 
sented  in  my  herbarium)  to  be  separated  from  it  specifically  ;  it  is, 
however,  rather  more  distinctly  ctespitoee  in  habit,  and  in  my  speci- 
mens there  is  no  evidence  of  a  creeping  rootstalk,  the  preaence  of 
which  is  given  as  one  of  the  characters  of  the  species. 

II.  Species  collected  in  1830,  by  the  Expedition  from  the  Academy  of 
JVahiro/  Science*  of  Philadelpkia,  under  Prof.  A.  Heilprin. 

1.  (ITS).    AndropeKOB  «a«ehsreldM  Sw.  Prod.  Flor.  lod.  One.,  p.  2«;  Flor.  Ind. 

Cm.  I,  p.  205. 

Near  the  City  of  Mexico,  Mexico.    April  11, 1^90. 

..  PI.  I,  p.l33,t.  43; 

Dry  rocky  places,  Town  of  Orizaba,  Mexico.    March  28, 1890. 

Chlorii  oiliaU  Sh.,  Flor.  InJ.  0«.  I,  i>.  1B7  ;  lioetl  in  Hkru  Flor. 
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in  Bull.  8oc.  Phil.  Dec.  (1810),  and  Boutelova  Humboldiiana  Griseb. 
Tekanto,  Yucatan,  February  28,  U9Q. 

6.  (HO).    BoatolDULTriBnaSaribD. 

7>itna  ractmtaa  HBK.,  Nov.  Gen.  b[  Bp.  I,p.  IIS,  C.  SI.  Kantb.  Enum. 
PI.  I,  p.  284.  Athirofegen  Triana  Sprang,,  Sjat.  I,  p.  tiZ,  ei  Kunth! 
Beuteloua  Trialhera  BsDth.  Journ.  Linu.  Soc.  XIX,  p.  104  (in  part.) 

Culms  Blender,  branched  at  the  base.  Leaves  flat,  sparingly 
pilose,  at  least  the  lower  ones,  as  are  also  the  sheaths ;  ligule  a  ring 
of  dense  short  hairs.  Spikes  dis- 
ticbously-racemose  along  the  upper 
part  of  the  culm  from  which  they 
readily  fall  at  maturity,  partial 
rach is  continued  beyond  the  solitary 
spikelet  into  a  bristle-like  prolonga- 
tion lying  close  to  the  lower  glume 
which  it  nearly  equals  in  length. 
Empty  glumes  narrowly  oblong, 
one-nerved,  somewhat  inequilateral 
and  slightly  retuse  at  the  blunt 
«!  I'andi.cniircipike-  poiot,  the  first  about  2  mm.  long, 
inw!i' an  ™''ilic  paniai  the  second  about  3'6  mm.  long. 
Flowering  glume  3- nerved,  5-6  mm. 
long,  slender-acuminate-pointed, 
scabrous  on  the  keel  above,  and  sometimes  with  a  few  short  scattered 
hairs  on  the  back  (seen  under  the  lens).  Palea  nearly  as  long  as  its 
glume,  entire  or  bimucronate  at  the  narrow  tip.  Second  floret  reduced 
to  three  scabrous,  nearly  equal  awns  (about  8  mm.  long)  suppor^d  on 
a  smooth  joint  of  the  rachllla  (stipe)  which  is  about  one-half  as  long 
as  the  floral  glume. 

It  is  doubtless  the  prolongation  of  the  partJal  rachis  which  is 
often  so  closely  appreased  to  the  back  of  the  lowest  glume  that  Kunth 
mistook  it  for  a  basal  awn  ("  glumte  2 ;  inferior  basi  aristata,"  Enum. 
PI.  I,  p.  284,  et  HBK.  Nov.  Gen.  et  Spec.  I,  p.  179,  t  61,  f  1). 

Our  plant  difTers  too  much  from  the  description  of  TWaf/iera 
Americana  Desv.  (included  in  Bovteloua  Trialhera  by  Bentham)  to 
be  classed  specifically  with  it.  In  that  the  culms  are  very  much 
branched  with  rigid  involute-sectaceous  leaves;  the  empty  glumes 
are  ovate-lanceolate,  subulate  acuminate  and  the  apex  of  the  flower- 
ing glume  is  trifid  with  subulate  divisions. 

In  our  specimens,  the  culms  are  less  branched,  the  spikelets 
nearer  the  main  axis  (more  nearly  sessile  a?  understood  by  Kuntb) 
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figured  by  Kunth,  and  the  glumes  are 


.h[in  ill  Trusna  Toeemosa 
nore  unequal. 
Tekanto,  Yucatan.    Febniary  22.  1890. 

).  (170).  EraKTOitii  Innm  XeM,  Agrost.  Bnu.  305  ;  Do«]l  in  part.  Plor.  Bru. 
11,8,  p.  140. 

Near  Eragroslis  capiltaris  Steud.     (Poa  eapUlarit  Linn.) 

San  Angelo,  near  the  City  of  Mexico,  Mexico.     April  11,  1890. 

r.  (187).  EragrMtit  oilimrli  Link,  Hort.  Bsrol.  I,  p.  182;  Qrinb.  Fior,  Brit.  W. 
Ind.,  p.  5.12 ;  Chapm,  Flor.  So.  U.  S,.  p.  563.  /"do  ciliaris  Linn,  in  Elmg. 
Pr.  Jnni.  Pug.,  p.  1.1;  .Sp.  PI.  ed.  2,  p.  102. 

Tekanto,  Yucatan.     February  27,  1890. 


Near  the  City  of  Mexico,  Mexico.    April  11, 1890. 

B.  (168).     HoTdsnm  jabatnin  Linn.,  8p.  PI.  ed.  I,  p.  8S  ;  A.  Un;,  Hbd.  Bot.  North. 
U.  S.  ed.e.  (IR90)  p. 872. 

Near  the  City  of  Mexico,  Mexico.    April  11, 1890. 
Explanation  of  Plate  XIII. 
Fig.  1.     A  spikelet  o(  Desehampsin.  Pringlei. 
Fig.  la.  The  same  with  the  empty  glumes  removed. 
Fig.  2.     A  group  of  spikeleta  of  HUarin  cenehroidei  var.  eiliata, 

anterior  view. 
Fig.  2a.  Posterior  view  of  the  same. 
Fig.  2b.  A  group  of  apikelet 
Pringle, 


B  of  Hilan 
),  1885  coll. 


ceiiehroide*  from  no.  493, 
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Pig.  5e.  Caryopsis  of  same. 

Fig.  6.     Spikelet  of  Leptochloa  Mexieana. 

Fig.  6a,  Dorsal  view  of  the  flowering  glume  of  same. 

Fig.  7.     Spikelet  of  Danthonia  Mexieana, 

Fig.  7a.  A   single  floret  from  the  same  showing  a  joint  of  the 

rachilla  to  the  right. 
Fig.  7b.  Palea  of  the  same. 
Fig.  7c.  Apex  of  the  flowering  glume  of  same  with  a  portion  of  the 

awn. 
Fig.  7d.  Pistil  and  lodicules  of  same. 
Fig.  8.     Spikelet  of  Eragrostis  VahliL 
Fig.  8a.  A  portion  of  same  showing  persistent  paleas. 
Fig.  9.     A  spikelet  of  Anindinella  Deppeana, 
Fig.  9a.  The  awned  floret  of  same. 
Fig.  9b.  A  spikelet  of  Arundinella  Brasiliensis  (?)  from  no.  1746, 

Pringle,  1888. 
Fig.    9.    Awned  floret  from  the  same,  figure  to  the  left  of  96. 
Fig.  10.     A  spikelet  of  Briza  subaristata. 
Fig.  10a.  The  empty  glumes  of  same. 
Fig.  10b.  Dorsal  view  of  the  flowering  glume  of  same. 
Fig.  10c.  Anterior  view  of  the  flowering  glume  of  same  with  palea. 
Fig.  lOd.  Anterior  view  of  palea  of  same. 

Note.     All  figures  original  and  drawn  by  the  author  from  speci- 
mens collected  by  Pringle. 
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BY  HENRY  A.  PILSBRY. 

The  moltuskd  commeoted  upon  id  the  followiog  pages,  were  col- 
lected by  an  expedition  from  the  Academy  of  Natural  Sciences  of 
Philadelphia  to  Yucatau  and  Mexico  during  the  months  of  February, 
March,  April,  May  and  June,  1890.  The  party  conssted  of  Pro- 
fessor Augelo  Heilpriu  (in  charge),  Messrs.  Witmer  Stone,  J.  £. 
Ives,  F.  0.  Baker  and  Roberta  Le  Boutillier. 

After  touching  at  Havana,  Cuba,'  the  party  landed  at  Fn^reso, 
Yucatan ;  they  penetrated  southward  in  Yucatan  as  far  as  Tunkaa 
and  Labna. 
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Family  TESTAOBLLIDiB. 
Oenus  0LAHDI9A  Schum. 
OUndina  oylindraoea  Phillips. 

From  an  examination  of  an  authentic  bpecimen  of  O,  cylindracea 
I  conclude  that  G,  camea  Pfeiffer,  is  completely  synonymous.  The 
-species  is  abundant  throughout  northern  Yucatan. 

Tekanto  (61510) ;  Tabi  (61503) ;  Ticul  (61504) ;  Tunkas  (61- 
506) ;  Sitilpech  (61509)  ;  Izamal  (61501)  ;  Labna  (61507)  ;  Merida 
<61508)  ;  and  between  Sitilpech  and  Tunkas  (61511). 

OUndina  ipp. 

A  large  species  of  this  genus  was  collected  at  Vera  Cruz,  but  the 
specimens  (61638)  are  in  poor  condition. 

Another  species,  also  represented  by  bleached  examples  only,  was 
found  at  Yautepec  (61634). 

Still  another  large  species  was  found  at  Shkolak,  Yucatan  (61637) 
and  at  Izamal  (61636),  and  another  at  Purga,  Province  of  Vera 
Cruz  (61635). 

OUndina  (VarioelU)  ipeoioia  Pfr. 
•Orizaba  (61505). 

Olandina  (8«lasielU)  perpniiUa  Pfr. 
Hills  around  Orizaba  (61502). 

(}enu8  8TBEPT08TYLA  Shattl. 
StreptoityU  Edwardiiana  Crosse  A  Fischer. 

Orizaba  (61513). 
fltreptoityU  phyiodei  Shuttl. 
Orizaba  (61512). 

fltreptoityU  Texani  Strebel. 

Orizaba  (61515). 

A  small,  slender  form,  apparently  belonging  to  this  species. 
Several  small  species  have  not  yet  been  positively  determined. 

Subgenas  OBTZOSOMA  Pilsbry. 
The  Nautilus,  iv,  (ii),  May,  1891. 

Shell  perforated ;  the  columella  thickened,  simply  concave,  almost 
imperceptibly  sinuous  above. 

StreptostyU  (Oryiosoma)  Tabieniii  Pilsbry,  n.  sp.  (PI.  XV,  flgs.  6,  7.) 

•  Shell  small,  ovate-turrited,  rather   thin,  the  base  deeply  indented 
And  minutely  perforated.     Spire  <;onic,  obtuse;  whorls  6,  slightly 
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convex  :  apical  1)  whoHs  nide,  forming  a  globose  nucleiu,  the  fol- 
luwing  J  whorl  excesaively  narrow.  Suture  simple,  nairowlj- 
mar^iied. 

Aperture  email,  narrow  above,  one-half  the  length  of  the  entirr 
shell:  outer  lip  thin,  produced  forward  in  the  middle;  columella 
thick,  a  little  reflexed,  coucave  ou  the  apertural  side;  recediog  a 
trifle  above.  Surface  polished,  scarcely  broken  by  slight  growtb- 
linefl.    Color  tratistucent-whitish,  (denuded  of  epidermis). 

Alt.  9'8,  diam.  4'8  mm.  Alt.  of  aperture  4'8,  greatest  breadih  of 
B|>erliire  '25  mm. 

Cave  in  the  mountains,  near  ihe  haciendaof  Tabi,  Yucatan  (61. 
6H0).     Dead  and  denuded  of  epidermis. 

This  seems  to  l«e  perfetlly  distincl  from  all  described  specie*  in 
its  funuel-shaped,  perforata  base,  and  the  lack  of  a  convex  culumel- 
lar  fold. 

llHai  FlCnDOSnBDLIBA  t^lnbel  i  Pfeffrr. 
PitDdainbnUna  Bartndti  Pfr. 

Hills  around  Orizaba  (r>H94). 
PMadoinbnllBS  f. 

A  very  minute  form,  jirubably  undescribed.     Oniaba  (6149.1i. 
rMadoiBbBUna{TalaUxis)  HtrsdoTansU  stnbeK*! 
Oriwiba  (61545). 

r,m\lj  LIMACIDJB  •.  Ur. 
<lf>nu>  ZOSmS  Montr. 
Z«ailM  iZsaraliiui)  billBMtns  I'rr. 

Hills,  SnO-oOO  ft  above  Oriiaba  (61522);  a    bandtcM   tona 
V.1  nl  the  mm^  W 
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Family  HELICID-ffil. 
Genas  HELIX  L. 

I  would  restrict  this  genus  to  those  snails  having  the  genital 
apparatus  complicated  by  the  presence  of  a  flagellum  upon  the  penis- 
sac,  in  the  male  system ;  and  in  the  female  system  a  long  duct  to  the 
receptaculum  seminis  which  frequently  branches  out  into  a  long 
blind  sac,  a  dart-sac  or  sacks,  and  a  pair  of  accessory  mucus  or 
digitate  glands. 

In  some  species  one  or  more  of  these  organs  may  be  undeveloped  ; 
but  the  majority  of  them  are  always  present. 

Helix  aiperta  Miiller. 

This  form,  introduced  from  Europe,  is  very  abundant  in  the 
environs  of  the  city  of  Mexico  (61535),  especially  in  the  park  at 
Chapultepec. 

Helix !  (Pratioola)  griieola  Pfr. 
V^era  Cruz  (61534). 

(ienus  POLTGTRA  (Say)  Pilsbry. 

Equals,  in  part,  Anchistoma  Ads.,  Tryon,  Fischer  and  others. 
Includes  as  sections,  Polygyra,  Mesodon,  Trtodopsis,  etc. 

I  have  adopted  Poly^yra  as  the  name  for  that  group  of  American 
Helices  characterized  by  a  horn-colored  striate  shell,  with  reflected 
white  peristome,  usually  toothed  within  ;  ribbed  jaw ;  genitalia 
simple,  without  dart-sac  or  appendages  other  than  the  essential 
organs,  penis  without  flagellum,  duct  of  the  spermatheca  short. 

See,  on  this  genus,  Proc.  Acad.  Nat.  Sci.  Phila.  1889,  p.  193. 

Polygjra  sp. 
Yautepec  (61554).     Fragments  only. 

Genus  PATITLA  Held. 

This  world-wide  distributed  genus  is  characterized  by  adiscoidal  or 
conical  striated  shell,  usually  broadly  umbilicated,  having  a  simple 
sharp  lip,  not  thickened  within  or  reflexed,  and  by  the  simple 
genitalia.  Many  of  the  species  are  viviparous.  A  host  of  sectional 
names  have  been  proposed,  mostly  for  groups,  ofbut  little  systematic 
value.     I  regard  Acanthinula  as  a  section  of  Patula, 

Tropical  America  is  inhabited  by  a  group  of  thin-shelled  light- 
colored  forms  of  Patula  known  as  Microphysa.  This  name  being 
preoccupied,  we  may  substitute  Thysanophora  St  rebel,  proposed  for 

Mexican  species  allied  most  intimately  to  P.  incriistata  Poey,   etc. 
21. 
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Of  thia  name,  Acantliinula  Strebel  (not  Beck)  and  Plyehopatula 
PiUbry,  as  well  as  Mieropkysa  Martens  (preoc.)  must  be  conaidered 
synonyms. 

Microeonus  of  Strebel  is  very  closely  allied,  but  it  may  perhaps  be 
considered  closer  to  the  section  Diseu»  o?  Patula.     The  geniis  Pafula 
has  been  much  more  minutely  sub-divided  than  tlie  existing  modi- 
fications warrant. 
Patula  ooaotiliatB  Ffr. 

Tuukas  (61489);  Lab na  (61488). 
fatnla  Harmanni  ITr. 

Hiils  500  ft.  above  Orizaba  (61536). 

This  species  has  a  peculiar  aperture.     The  dentition  should  be 
examined.     It  may  prove  to  belong  elsewhere  than  in  Patala. 

Patula  paleola  f^trebfl. 

Hills  500  ft.  above  Orizaba  (61556). 
Patala  ^anam  Strebel. 

A  specimen  apparently  of  this  species  but  of  a  clear  whitish  color 
wiis  collected  at  Progreso,  Yucatan. (61555). 
Patula  aontpnToatella  Marelet, 

Merida  (61490),  Tunkas  (61491)  and  Tekanto  (61487),  Yucatan  ; 
Vera  Cruz,  Mexico  (61492). 

I  am  unable  to  separate  the  Vera  CniK  specimens  from  those  from 
Yucatan. 
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tened.  Lip  sharp,  acute,  very  slightly  expanded  at  the  columellar 
margin.     Alt.  2,  diam.  1*8  mill. 

The  specimens  were  collected  at  Orizaba,  Mexico  (61986). 

The  sparsely  scattered,  partly  deciduous  hairs  are  peculiar  and 
characteristic. 

Family  PTJPID-ffi. 
Genus  PUPA  Drap. 

(Section  Bifidaria  Sterki.) 
Papa  contraota  Say. 

Typical  specimens  were  collected  at  Orizaba  (61433),  and  at 
Yautepec  (61432). 

Papa  tervilis  Gould. 

Merida,  Yucatan  (61435)  ;  Yautepec,  Mex.  (61434). 

Specimens  have  been  examined  by  Dr.  V.  Sterki,  who  considers 
them  true  servilia.  The  Yautepec  specimens  are  a  trifle  slenderer 
and  paler  than  usual. 

(lenus  EUCALODnTM  Crosse  k  Fischer. 
Euoalodium  (Coelocentrum)  filiooita  Shutthv. 
Hills  around  Orizaba  (61519). 

Family  BUIiIMULIDJE. 
(ienus  BULIMULUS  (Leach)  Auct. 
Balimalui  tropioalit  Morelet. 

Ruins  of  Lab n a,  Yucatan  (61544). 
Balimalut  Dysoni  Pfr. 
Tabi,  Yucatan  (61514). 

Bulimalas  sp. 

A  large  number  of  species  of  this  genus  were  collected,  which  the 
writer  has  not  vet  determined. 

Family  CYLINDRBLLIDJB. 
Genus  CTLINDBELLA  Pfr. 

It  is  evident  that  a  number  of  the  Cylindrellas  of  Central  America 
will  prove  to  be  merely  local  races ;  the  distinctions  do  not  seem  to 
be  at  all  well  defined. 

Cylindrella  spelancsB  Pfr.    (PI.  XV.  figs,  la,  I5a.) 
(C  costuiata  Morel.,  not  C.  B.  Ad.) 

The  specimens  collected  seem  to  connect  this  si)ecies  with  C 
morini  Morel.  The  localities  are:  Cave  at  Tabi  (61517);  Ticul 
(61987)  ;  between  Sitilpech  and  Tunicas  (61518). 
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C.  tpelnnote  Pfr.,  v.r.  dabU  Pilsbry,  n.  vsr,     (PI,  XV,  Bg».  U,  I4«.) 

A  more  slender  form,  always  truDcated  and  decidedly  smaller, 
measuring  alt.  10,  greatest  diam.  IJ  to  2  mni,,  having  12  or  13 
whorls  remaining,  was  collected  at  Labna,  Yucatan.  There  are 
17  or  18  riblets  on  the  penultimate  whorl,  about  the  same  number 

that  the  epecimena  ot tpebinece  before  me  possess. 

Cylindrslla  BanrKnigiiktiBna  Anrcy.    (PI.  XV,  <ig».  I^,  13a.) 
Annales  de  Malacoloeie  11,  p.  243,  1884-86. 

This  species  has  not  heretofore  been  figured.  The  specirueDs 
before  me  (six  iu  number)  are  part  of  the  original  lot  collected  by 
Mr.  Charles  Torrey  Simpson  on  the  island  of  X-'tilla,  Honduras. 

The  species  ie  allied  to  C.  tpelunae,  moriiii  and  tttbtilie,  but  is 
always  truncated,  having  nine  or  ten  whorls  remaining ;  it  is  com- 
pact in  form.  There  are  17  riblets  on  the  penultimate  whorl ;  the 
base  is  pinched  into  an  acute  carina. 

Two  specimens  measure  t — 

Alt.  10},  greatest  diam.  2  j  mm.,  whorls  10. 

Alt.  10,  greatest  diam.  2!i  mm.,  whorls  9. 

The  base  is  not  so  much  narrowed  as  it  is  in  C  eptlunea,  etc..  and 
the  shell  is  wider  than  C  apeltinOB  var.  diiiia. 

Qenu!  KACBOCESAlClia  GuiUing. 
HaCToeeTamaa  aDDDiim  Morel  et. 

very  abundant  sjiecies  in  Yucatan.      Specimens  were  collected 


Izaniai  (fil785),   Merida  (61553),  Tekanto  (61552),  Tunkas 
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Family  LIGUIDJE. 

lieaiuLi^Qi  Montr.  1810. 

(Subganua  Orth«liOtl»  Beck,  1837.) 

This  geiiuB  is  in  great  confusion  owing  to  the  great  variability 
of  the  shells  and  the  presence  of  intermediate  forms  coiineciing  a 
number  of  the  described  species. 
Orthalieni  piinoepi  ItnHl. 

Vera  Cruz,  (61538).  Specimens  a  little  slenderer,  but  which 
seem  to  be  not  specifically  distinct  were  collected  in  Yucatan  at 
ghkolnk  (61539),  Ticul  (61541),  between  Sttilpech  and  Tuukas 
(61.537)  and  at  Silam  (61542). 

OrtliklieDi  FAiniiBoi  MDrtrns. 

Shkolak  (.61532)  and  Tekanto  (61540),  Yucatan. 

Specimens  which  seem  to  belong  to  this  species  are  in  the  collec- 
tion of  the  Academy  from  Mazatlan. 
OrthtlicDi  iii«laii»aheilni  Val.    (183.1). 

One  of  the  most  distinct  species  of  the  genus,  described  originally 
from  "  New  Spain.  "  The  Florida  specimens  differ  from  the  Mexi- 
can and  Central  American  in  a  number  of  characters  and  seem  to 
me  perfectly  distinct  as  a  geographic  variety. 

0.  meltliitiolisilni  var.  TlOTideniii  Piliibry,  n.  var. 

Shell  white  or  slightly  stained  with  brown,  having  no  longitudi- 
nal zigzag  flames.  The  body-whorl  baa 
three  narrow  brown  bands,  the  upper  one 
often  broken  into  spots.  There  is  a  black 
varix  on  the  penultimate  whorl,  and 
one  or  two  on  the  body- whorl.  The 
varices  are  generally  not  vinible  wilhin 
the  aperture,  but  the  three  spiral  bands 
are  coritpicuous  there.  Lip  bordered  with 
bliickish-brown  ;  columella  white-edged, 
but  parietal  callus  deep-brown. 

The  types  of  this  variety  are  from  near 
Cape  Sable,  Florida. 

The  synonymy  of  my  variety  Includes : 

Bulimiis  zebra  W.  G.  Binney,  Terr. 
Moll.  U.  S.  Vol.  IV,  PI.  Ixxviii,  fig.  12. 

0.  zebra  W.  G.  B.  &  T.  Bid.,  Land  and 
'    Fresh-water  shells  of  N.  A.  vol.  I,  p.  216, 


Onhalkui  meluiocheil 


figs.  370,  371. 
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«  W.  <i.  B.,  Manual  of  N.  A.  Laik)  shells,  p.  440.  lig. 


Family  STEHOaTBIDiB  Fischer. 
Umat  amOKA  R>w.,  1H2A. 
kanlnm  iBsbnliakl  trMhlas  I'fr. 

Abumlant  at  Izanial,  Yucatan  (61496).      It   is  certainly   only   « 
variety  of  S.  oetona. 
Samlna  (Opeui  Guuuauii  Rv«. 

Hills  arouDtl  Orizaba ;  and  at  Vera  Out. 

Family  SUCOINEIDiB. 
(Irniu  SVCCntEA  Iln|>. 

Snaeiua  IdIboIb  iiuuid. 

Pnigreso,  YucaUn  (61495). 
Sn«eiii«s  •)■. 

A  slender  species,  quite  fragile  and  light  bruwn  in  <;olor,  wa»  v*A- 
lected  at  i^nta  Ana,  near  Oalochtok,  Yucatan.    (61546.) 
Inoelaak  ip. 

San  Juan,  near  Vera  Crui  (61548).     A  single  poor  specttneD. 
SaMin**  eamptstrii  ^j. 

Specimens  which  I  am  unable  to  separate  from  this  species    werv 
collected  at  I^ake  Texcoco,  near  the  City  of  Mexico.     (61541.) 

Kamilr  AUBICULIDJB. 

ilrnutCAKTCHIUlIMUII. 

C«r]i«MDB  udffwnn  lu  K«il«uinin  I'liiW;,  d.  >ni.  ipl.  ZIT.  Igi.  r.a,  «). 
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In  The  Nautilus  for  1891,  vol.  IV,  p.  109, 1  gave  a  brief  notice  of 
the  forms  of  Carychium  found  within  the  United  States.  In  my 
study  of  the  Mexican  specimens  I  was  obliged  to  go  over  the  whole 
subject  anew,  and  to  examine  very  extensive  suites  of  American  spec- 
imens. In  the  present  condition  of  our  knowledge,  so  far  as  the 
collections  examined  permit  me  to  see.  three  species  may  be  distin- 
guished and  two  varieties ;  viz.  C.  exiguum,  C,  exiguum  var.  Mex- 
icanum,  C.  exile,  C.  exile  var.  Jainaicensisy  and  C.  oceidentalis. 

Only  the  collection  of  specimens  from  points  geographically  inter- 
mediate between  the  extremes  of  the  range  of  this  genus,  and  the 
examination  of  such  material  by  a  competent  person,  can  finally 
decide  the  question  of  the  number  of  naturally  defined  species,  and 
which,  if  any  of  them,  must  be  considered  geographic  races  or  sub- 
species. 

Carychium  •xiguum  Say.    (PI.  XIV,  figs.  1,  2,  3;  pi.  XV,  fig.  10.) 

Shell  cylindrical^  the  last  two  whorls  of  about  equal  diameter. 
Whorls  4i.  Aperture  decidedly  over  one-third  the  total  altitude. 
Outer  lip  sinuous,  moderately  thickened,  very  strongly  arcuate  at 
its  upper  outer  portion. 

This  is  the  common  East  American  form,  ranging  from  Maine 
southward  and  westward,  the  limits  of  its  range  not  exactly  deter- 
mined as  yet. 

Caryohiam  exiguum  var.  Mexioanum  Pil^bry  (PI.  XIV,  figs.  7,  8,  9.) 

Shell  cylindrical.  Whorls  4i.  Aperture  equal  to,  or  a  trifle  ex- 
ceeding one-third  the  total  altitude  of  shell.  Outer  lip  thickened  at 
and  belotv  the  middle  by  a  very  heavy  deposit  of  callus  upon  its  face. 
Lower  fold  of  the  columella  sub-obsolete.  Surface  delicately 
striated. 

Orizaba,  Mexico. 

Carychium  oooidentalit  Pilsbry     (PI.  XIV,  figs.  4,  5,  6.) 

Shell  distinctly  conical,  tapering.  Whorls  5.  Aperture  very 
oblique,  larger  than  in  C,  exiguum,  the  outer  lip  flatly  expanded, 
thin,  not  at  all  thickened  on  its  face. 

Portland,  Oregon,  is  the  only  locality  from  which  I  have  seen 
this  species. 

Carychium  exile  H.  C.  Lea.  (PI.  XIV,  fig8.  10,  11,  12,  13,  U.) 

Shell  elongated.  Whorls  5-5  J.  Aperture  small,  very  oblique, 
about  one-third  the  length  of  the  shell.  Outer  lip  more  or  less  thick- 
ened.    Surface  closely,  regularly  and  very  distinctly  striated. 
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£iii«tern  reDnaylvaQia  (H.  C.  Lea)  ;  Keat, Ohio  (Geo.  W.  Dean.) 

Lea  fuund  this  form  on  the  Wiswihickon    Creek,   near    PhilAdcl- 
phia,  but  I  have  iint  been  able  to  rediscover  it  there. 
Cai7«klam  nil*  v>r.  JamkiMuii  Hlibr;'  :l-l.  XIV,  fljci.  ■&,  18- > 

Much  elongated,  Rimilar  to  C.  exile,  but  the  ourface  amooth,  not 
]>erceplibly  striated. 

Jamaica  (Itoltcrt  Swift  (.-ol lection). 


f  KELAIIFTII  M..D 


IC«lampai  aoflaa  L. 
I'rugrciw  and  Sill 


C6H70),  Yucatan. 
HsUapni  eofta  nr.  mioioipira  I'ilflirv  n.  vir. 

Distinctly  shouldered,  spirv  extremely  ehort,  the  earlier  whorls  verr 
clu^ly  coiled,  the  last  whorl  becoming  wide  ;  color  uniform  pinkiwh- 
olive.     All.  13  mm.,  diam  81  iwtii.,  kngth  of  aperture  12  mm. 
I'rogrew,yin.aiiui  (61471). 

Family  LIUNJBIDA- 

Limnaa  attBDaatft  Sij. 

Ijiko  Chal(i>.  Mexico  (61483). 

This  comtniiu  form  bear?  the  same  relation  to  our  nurtbem    /,. 
rtjiejrii.  that  Flaiwrbit  UititU  bears  to  /*/.  triio/vU. 
Livnaa  GnbHili  1-fr. 

liallivr  .■•mall  »]>eciniens  of  this  were  collected   in   the   stream    at 
Orizaba  ('iU82  and   614K1).      They  var>-  muc-h  in  the  defcrc*  •^'f 

,V  ffw  not™  on  thefviiunymy  of  this  and  allied  B|ieciei  may  nut 
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The  synonymy  and  range  of  the  forms  mentioned  may  be 
summarized  as  follows: 

L.  Cabeniig  Pfr. 
Syn. :  L.  umbilicata  C.  B.  Ad. ;  L   techella  Hald. 

Habitat :  New  England  to  Cuba;  westward  to  St.  Louis,  Missouri, 
southwest  to  Texas  and  Province  of  Vera  Cruz,  Mexico. 

L.  Cabeniis  var.  balimoides  Lea. 

Habitat :  Western  U.  S.,  east  to  Dakota,  Central  Nebraska  (at 
Ogallala,  coll.  by  Simpson),  and  Western  Texas. 

The  European  L,  truncatula  Miill.  is  scarcely  separable  from 
Cuhensis  in  conchological  characters.  I  have  retained  tlie  European 
and  American  forms  separate  because  their  areas  of  distribution  are 
now  so  distinct  that  interbreeding  can  no  longer  occur. 

The  L.  humilis  Say  is  likely  to  be  confused  with  small  examples 
of  L,  CubensiSj  but  it  differs  in  having  the  expansion  of  the  columella 
much  narrower  and  of  a  wholly  different  form.  Say's  types  of  L, 
humilis  are  before  me. 

Genus  AVCTLUS  Geoff. 

Ancylas  exoentrioas  Morelet. 

Shkolak,  Yucatan  (61787). 

I  may  mention  here  that  Ancylua  excentrictis  Morelet  has  been 
collected  in  Comal  Creek  at  New  Braunfels,  Texas,  and  therefore 
may  be  expected  throughout  Eastern  Mexico.  The  same  is  true  of 
Planorhis  cultratus  Orb.,  which  I  have  also  received  from  Southern 
Texas. 

Genus  PLANOBBIS^  Guettard. 

Planorbig  tenaii  Phil. 

An  abundant  species  in  the  vicinity  of  the  City  of  Mexico  (61607  ; 
61780;  61781;  61625). 

The  form  called  var.  Boucardi  by  Crosse  <fe  Fischer  intergrades 
perfectly  with  the  typical  tenuis  in  Lake  Chalco.  In  Lake  Patz- 
cuaro  a  form  was  collected  which  is  referable  to  P.  tenuis  v.  ^(m- 
car(ii,  but  in  which  the  characters  of  that  variety  are  considerably 
exaggerated.     One  of  these  (No.  61625  of  the  collection)  is  figured 


*  Planorbis glabrattis  Say  has  not  been  found  in  Mexico;  nor  does  it  range 
in  the  United  Stales,  outside  of  the  peninsula  of  Florida.  The  P.  glabratus  of 
authors  is  not  the  true  glabratus  of  Say. 


)m^ 


p»nrRFor!»«v  '>F  rmt  vtawwt  <w 


'Mt    pi.    XV    tt]{.   4.      -V^.   '\n  ihiM  --iinarr-dna.  die  t»mark*  ' 


Th^  *pi>inm*n«  .niiTwpftod  in  ^ttrf  (teuil  •iih 
rtf  /*  f'lwr.iumt  (»r»iv*»i  from  Arangn. 
rWMTU*  tmwlw  PTr 

M^riHa.    Yifstan     tlVt^  :  tl-i-JI^  .     TheM  am  larger  than  imil- 
i>i(t>rt  hy  MM.  <  rrmf  A  Fisrh^r.  nwaMirinj.  «k.  ii,  dtao.  ou}.   11? 


?<itn  Juan.  »»*ar  V*r«  (Imz  ■'fi\'/,lZ  . 
PlaaMM*  UataMnt  ('kf. 

\-r»,(  rnz. 

A  f'>Tm  r-l/iwlj  alli«H  t<>  ih«  prrri-ding,  bat  tmaller.  vitfa  the   Iam 
wb/.r!  wt'l^r.     I  re^rij  tbr  kleatilit^Uk/D  a«  mxloabtedlT  corrvci. 

Tbi'  'fiefrim  (iccuni  in  Texa*  al"!,  ar  far  north  aa  Aiutin. 
nM«TM*  r*tMa«  MwitM  > 

H)^''in>>>nii   pr'rlfablj   inferable  t(i  tbu  (pcoea  were   rnlhr liil   ai 
'.Uk,  Viimian  '617 


lI   wt-re  culkct«d  at    Ya 
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{=Mexicana,  vid.  infra) ;  Strebeli,  Berendti  and  Tehuantepecensis 
are  very  closely  allied  to  squalida,  being  perhaps  only  local  forms. 

A  critical  review  of  the  Physse  of  the  United  States^  causes  me  to 
recognize  in  *that  area  eleven  species  and  about  the  same  number  of 
local  forms  or  geographic  races  susceptible  of  diagnosis.* 

Most  Mexican  specimens  of  Physa  differ  from  those  of  the  East- 
ern United  States  in  lacking  a  thickening  or  rib  within  the  lip- 
margin  in  the  adult  state.  This  is  probably  due  to  the  far  less 
amount  of  difference  between  the  seasons,  and  the  consequent  lack 
of  periodicity  of  growth  in  the  shells.  This  peculiarity  extends,  as 
might  be  expected,  to  the  Californian  species  ;  but  in  some  arid  local- 
ities, aestivation  during  the  season  of  excessive  drought  produces 
practically  the  same  shell-structure  as  that  caused  by  the  winter 
hybernation  of  our  Northern  Physae. 

Phyta  oseulant  Hald. 

LakeChalco,  City  of  Mexico  (61627);  aty  of  Mexico  (61584 
and  61586)  ;  Lake  Texcoco  (61585)  ;  Between  San  Angel  and  Coyoa- 
can,  south  of  the  City  of  Mexico  (61587) ;  Yautepec  (61788  and 
61526). 

An  examination  of  Haldeman's  types  of  Pkysa  osculans  (Monog. 
Limniades,  pi.  2,  figs.  11,  12),  renders  it  certain  that  the  Phyi<a 
Mexieana  of  Philippi  is  synonymous.  The  fig.  13  of  Haldeman's 
plate  is  a  different  species,  as  the  author  of  the  Monog.  Limniades 
himself  supposed.  The  Physa  Boucardi  of  Crosse  and  Fischer  is 
likewise  a  mere  form  {not  a  variety)  of  osculans,  the  alleged  differ- 
ences having  no  specific  or  varietal  weight,  whatever,  in  this  genus. 

Physa  osculans  is  readily  distinguishable  from  the  eastern  forms 
P.  hetrostropha,  integra  and  gyrina  ;  but  several  described  Californian 
Physas  present  no  differences  from  the  Mexican  species,  and  must  be 
considered  synonyms. 

Pbyta  OBCulant  var.  Patsoaarensis  Pilsbry,  n.  var.  (PI.  XV,  fig.  5.) 

Shell  thin,  light,  obconic,  very  broad  across  the  upper  part  of  the 
body-whorl,  narrow  below  ;  spire  short,  small,  acute,  composed  of 
four  rapidly  enlarging  whorls,  the  first  one  black.  Columella  long, 
vertical,  slightly  sinuous ;  lip  strongly  arcuate  above,  thin  ;  color 
light-brown  or  whitish  ;  surface  shining,  wholly  lacking  spiral  lines, 

*  ^^  Shells  of  Forest  and  Stream,  a   handbook  of  Northern   United   States 
land  and  fresh-water  shell',  now  in  preparation. 

*  During  the  course  of  my  studies  of  U.  S.  Physa  I  have  examined  type  spec- 
imens of  almost  every  one  of  the  described  species,  nearly  fifty  in  number. 
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obscurely  and  finely  longitudinally  plicated.  There  are  no  variceal 
thickenings,  uo  internal  lip-rib.  and  the  surfiice  is  nowhere  mal- 
leuted. 

Alt.  15,  diam.  11 ;  alt.  of  apert.  I2J,  greatest  width  6i  mm. 

Lake  Patzcuaro,  Mexico  (61629).  Animals  of  the  same  suite  in 
alcohol. 

This  shell  resembles  the  more  CTtreme  forms  of  Pht/ta  aneillaria 
Say  (known  as  Ph.  Lordi  Bd.  and  PA.  Parkeri  Cur.) ;  and  it  perhaps 
bears  the  same  relation  to  Ph.  osculant  Hald.  that  PA.  aneillarta  v. 
I    Lordi  bears  toward  Ph.  hetero»tropha. 

The  relation  of  my  new  f<)rm  to  the  boreal  American  types  nanied 
is,  however,  only  one  of  analogy ;  for  the  Lordi  is  demonstrably  an 
extreme  development  of  the  heteroilropha  type,  while  my  Mexican 
shells  belong  to  the  group  of  PA.  Mcu/am,  being  in  my  opinion  a 
geographic  race  of  that  species. 

The  cause  of  the  dilation  of  the  body-whorl  in  these  shouldered 
Physas  has  not  been  explained.  I  would  suggest  thai  the  form  in 
these  cases  is  correlated  with  an  increase  in  the  capacity  of  the  air 
sack  or  lung,  which  occupies  that  part  of  the  shell.  Observation  of 
the  habits  of  the  snail  would  probably  reveal  the  reason  for  this 
additional  lung  capacity.  It  is  not  unlikely  the  result  of  a  more  cod- 
tinons  or  prolonged  subaquatic  residence.  Precisely  the  same  modi- 
fication is  found  in  the  Pfaiior&u  before  me  from  this  same  Mexican 
lake  (Patzcuaro),  evidently    induced  by   the  action  of  the  same 


Phyaa  ggnalida  .Mur 
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founded  on  an  examination  of  many  specimens,  and  I  express  it  with 
all  due  respect  to  the  authors  named. 

They  seem  to  have  overlooked  the  description  and  figure  of  Physa 
(=Apl€xa)  prineeps  Phillips,  described  from  Yucatan,  in  the  Pro- 
ceedings of  the  Academy  of  Natural  Sciences  of  Philadelphia,  III, 
p.  66,  pi.  1,  fig.  11  (May,  1846).     The  figure  is  very  good. 

Aplexa  eisterniiia  Morelet. 

Izamal  (61601),  Tekanto  (61599),  Shkolak  (61770)  and  Merida 
(61524),  Yucatan. 

Aplexa  nitexit  Phil. 

Vera  Cruz;  San  Juan,  near  Vera  Cruz  (61771). 
Apleza  nitexiB  var.  spioulata  Morel. 

Merida,  Yucatan  (61600). 

Aplexa  sp. 
Shkolak  (61772,  61773).     Forms  I  have  been  unable  to  identify. 

Family  CYCLOPHOBIDJE. 

(ienus  CTCLOTDS  Guilding.  ^ 

Cyolotas  Dysoni  Pfr. 

One  of  the  most  abundant  land  shells  of  northern  Yucatan.  It 
was  collected  at  Silam  (61458;  61461),  Shkolak  (61459),  Tekanto 
(61452),  Labna  (61435),  Tunkas  (61452),  Ticul  (61460),  Sitilpech 
(61462),  Tabi  (61463),  and  between  Sitilpech  and  Tunkas  (61457). 

The  specimens  from  Tabi,  Ticul  and  some  other  localities  are 
prettily  varied  by  numerous  dark  spiral  lines  and  bands  ;  these  may 
he  named  form  multilineatus.  Many  specimens  have  the  costulse  of 
the  surface  simple,  not  all  undulating,  not  anastomosing. 

Cyelophomt  (Cyrtotoma) — 1 

Two  broken  specimens  of  a  species  apparently  new,  were  collected 
at  Orizaba  (61486). 

Family  AMPULLAE IIDJE. 

(tod us  AMPVLLAEIA  Lam. 

Ampnllaria  flagellata  Say. 

My  examination  of  Say's  type  of  this  species  proves  that  A.  mal- 
leata  Jonas  is  a  synonym.  The  specimen,  now  before  me,  upon 
which  Say  founded  his  species,  is  a  dead  shell,  lacking  the  epidermis; 
it  is  moderately  but  not  conspicuously  malleated,  and  on  the  latter 
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part  of  the  body-whorl  obscurely  plicated  in  the  direction   of    the 
lip-edge.     It  ia  multifaaciate  with  browD. 

The  sjjeciea  is  excessively  abundant  iu  tlie  environs  of  Vera  Cruz 
(whence  Say  procured  it).  It  varies  widely  in  respect  to  sculpture 
and  color,  but  the  numerous  Vera  Cruz  Bpeclmens  before  me  are 
rather  constant  in  size,  agreeing  in  the  main  with  Say's  type,  which 
measures  as  follows: — 

Alt.  38  mm. ;  diam.  3o  ram. ;  greatest  length  of  mouth  32  mm. ; 
width  of  mouth  (measured  at  a  right  angle  to  its  length)  21j  mm. 
The  aperture  of  this  specimen  is  expanded, — a  variation  not  unconi- 
uion  in  the  series  before  me  from  Vera  Cruz.  (No's.  614-17,  61446, 
61448,  Acad.  Coll.) 

The  illustrations  given  by  Crosse  A  Fischer  on  pi.  44,  figs.  6,  6a, 
6b,  6c,  6d  and  6e,  of  the  E.tp4d.  ScieiitiHque  du  Mex.,  represent  the 
si>ecies  as  found  around  Vera  Cntz,  but  smoother  forms  are  also 
abundant,  and  spiral  dark  bands  are  visible  on  most  specimens. 
AmpnIUria  ip. 

-San  Juan,  near  Vera  Cruz  (614.50). 
AmpnlUriti  TDoat&naniii  Croise  i  Fixchsr. 

"Twin  cenoias,"  Shkolak,  Yucatan  (61456). 

Family  VALVATID^. 
(ienuxTALTATA  Mliir. 

Of  this  genus  six  species  are  found  on  the  mainland  of  North 
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from  the  City  of  Mexico,  as  well  as  in  Say*s  type;  the  exact  locality 
of  the  latter  is  not  given  on  the  label,  which  is  in  the  fine  hand-writ- 
ing of  Mrs.  Say,  like  many  of  Say's  labelled  types. 

Results  of  great  importance  to  biology  might  be  derived  from  a 
studv  of  the  conditions  of  life  in  Lake  Patzcuaro ;  the  shells  of 
various  genera  seem  to  be  modified  in  such  derinite  directions  that 
the  problem  of  the  origin  of  certain  forms  would  probably  be  pre- 
sented to  the  observer  in  comparatively  simple  terms.  It  is  un- 
fortunate that  although  some  hundreds  of  shells  of  various  species 
were  collected  there  by  Prof  Heilprin  and  Mr.  Baker,  their  limited 
time  did  not  permit  them  to  gather  information  on  the  physical  char- 
-acteristics  of  the  lake. 

Family  AMNIOOLIDiB  Tryon.i 
Genus  POTAMOPTBOVS  Stimpson. 

This  genus  of  spinose  rissoids  is  represented  throughout  Central 
America  and  the  West  Indies  by  numerous  forms ;  also  extending 
into  Northern  South  America,  and  to  the  northward  ranging  as  far 
as  Comal  County,  Texas. 

The  species  are  excessively  polymorphic,  and  their  number  can  only 
be  ascertained  after  a  great  number  of  specimens  have  been  examined. 
As  a  rule,  without  exception,  every  species  (or  variety,  whichever 
the  forms  prove  to  be)  is  dimorphic ;  there  is  a  spinose,  ungulate 
form,  and  an  acuminate,  ecarinate  one.  Generally  both  are  found 
in  the  same  locality.  This  curious  dimorphism  has  caused  at  least 
two  names  to  be  applied  to  every  species  or  form.  Thus,  Paludina 
crystallina  Pfr.  is  the  ecarinate  form  of  P.  coronata  Pfr. ;  Hydrohia 
Texana  Pilsbry  bears  a  like  relation  to  P.  spinosa  Call  &  Pilsbry, 

Potamopyrgxis  is  a  genus  of  great  antiquity,  extending  at  least  as 
far  back  as  the  early  eocene.  It  now  comprises  all  of  the  fresh- 
water rissoids  of  New  Zealand,  a  majority  of  those  of  Australia,  with 
species  in  west  Africa  and  tropical  America. 

As  a  contribution  to  the  life-history  of  these  interesting  little 
snails,  I  may  mention  that  the  form  discovered  by  me  in  Texas,  P. 
{coroiiatua  var  f)  spinosus  C.  &  P.,  is  viviparous.  The  young  are 
globular,  translucent,  having  a  little  over  one  whorl  at  birth. 

^  As  a  sectional  term  under  Amnicola  I  would  propose  ihe  name  Cincfn- 
NATIA  for  A.  Cincirtnaliensist  founding  ihe  distinction  upon  ils  more  minute 
radula  and  tiie  far  finer  denticulatioii  of  the  teeth. 
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As  to  the  number  of  naturally  ilefined  Keotropical  species  I  am  in 
doubt ;  but  the  examination  of  my  material  (incluiiing  as  many  as 
a  pint  of  the  shells  of  some  species)  causes  me  to  believe  that  there 
are  about  four  or  five,  although  this  may  possibly  be  either  over  or 
under  estimated.  I  do  not  undertake  here  a  revision  of  them  for 
the  reason  that  Crosse  and  Fischer  have  already  reached  the  Hydro- 
biidm  iu  the  progress  of  their  magnificent  work. 

Ancey's  Pyrgophonu  (Bull.  Soc.  Mai.  Fr.  v,  p.  188,  192.  1888)  is 
aaynonymoi  PotamopyTgim.  Curiously  enough,  Mr.  Ancey  does 
not  »eem  to  be  aware  that  any  spinose  risiotds  had  been  described 
from  America  !  He  proposes  the  name  P.  eoronattu  (de  novo,  not 
of  Pfeifler),  for  the  form  found  at  Vera  Cruz,  which  Strebel  calls 
P.  cnronatiu  Pfeiffer.  This  form  is  doubtless  the  same  as  ray  P.  gpin- 
osus  from  Texas,  but  it  is  doubtfully  distinct  from  the  species  as 
found  further  South. 


Totunap^rgni  o< 

Highly  sculptured  forms,  probably  referable  to  this  specie  were 
collected  at  Shkolak  (61595),  Merida  (61597)  and  between  Sitilpech 
and  Tunkas{6l57ti).  in  Yucatan. 

Fotamapyrg^i  Baksri  Pllsbrv.  n.  ip.  (pi.  XV,  Rgs.  9,  ID,  11.) 
P.  Bakfri  Pilsbry.  The  Namjlus  iv,  May,  1891. 

Shell  slender,  elongated,  tapering,  the  altitude  more  than  twice  the 
diameter.  Whorls  hh,  very  convex,  separated  by  deeply  impressed 
sutures;  a|)ex  somewhat  obtuse.  Aperture  small,  ovate,  its  length 
contained  more  than  three  times  in  the  length  of  thesheli ;  peristome 
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contour.     I  have  given  the  name  in  recognition  of  the  services  of  Mr. 
F.  C.  Baker,  who  collected  the  specimens. 

Genus  PYBOULOPSIS  Call  k  Pilsbry. 
Proc.  Davenport  Acad.  Nat.  Sci.  vol.  v,  p.  9,  May,  1886. 

This  genus  was  proposed  for  a  number  of  small  shells  which  agree 
in  being  ovate-conical  or  turreted,  the  whorls  having  a  single  strong 
carina  at  the  periphery,  which  may  or  may  not  be  concealed  on  the 
spire.  The  apex  is  acute.  There  are  4J  to  6  whorls.  Aperture 
ovate,  peristome  continuous.  Axis  imperforate.  The  dentition  is 
figured  in  the  place  cited  above.  The  genus  has  nothing  to  do  with 
Pyrguloy  which  belongs  to  a  different  subfamily  {BaikaliiruB)} 
LyrodtAt  of  Doring^  may  prove  more  nearly  related. 

It  has  been  suggested  to  me  that  the  finding  of  carinate  forms  of 
P.  Nevadensis  proves  that  the  carinate  forms  are  distorted  by  the  influ- 
ence of  the  concentrated  waters  of  the  lakes  inhabited  by  the  species ; 
but  would  any  malacologist  seriously  advocate  the  view  that  the 
smooth  spineless  forms  of  Potamopyrgus  hold  a  like  relation  to  the 
spinose,  carinate  types?  or  that  the  two  Mississippi  Valley  species  of 
Pyrgulopais  (found  in  company  with  perfectly  normal  specimens  of 
Amnieolay  Bythinella,  etc.)  owe  their  carinate  contours  to  the  same 
cause? 

Besides  the  original  illustrated  monograph  of  this  genus  by  Pro- 
fessor Call  and  myself  in  the  Proceedings  of  the  Davenport  Academy 
of  Natural  Sciences  for  1886,*  there  has  been  an  "Etude  monogror 
phique  du  genre  Pyrgulopsia  **  (Bull.  Soc.  Mai.  France,  v,  p.  1 85) 
written  by  Mr.  C.  F.  Ancey.  This  paper  shows  in  a  high  degree 
the  fiitility  of  writing  about  things  an  author  knows  nothing  about. 

The  species  of  this  genus  are  as  follows : — 

P.  Hevadenais  Stearns. 

Pyrgula  Nevadensis  Stearns,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  178,  figure,  (1883). 
—Call  and  Beecher,  Am.  Nat.,  Sepi.  1884,  Vol.  XVIII.,  pp.  861-865.— Call, 
Bull.  U.  S.  Gcol.  Survey,  No.  11.  1884. 

Pyrgtdopsis  Nevadensis  Call  &  Pilsbry,  Proc.  Dav.  Acad.  Nat.  Sci.  Vol.  V,  p. 
10,  1886.— Ancey,  Bull.  Soc.  Mai.  Fr.  1888,  p.  189. 

This  form  has  been  found  thus  far  only  in  northwestern  Nevada, 
in  Walker  and  Pyramid  Lakes.      Entirely  smooth  forms,  not  dis- 

*  Beecher  is  wholly  in  error  in  referring  Pyrgula  to  the  Melaniida  ;  a  family 
distinguished  from  Amnicolidce  and  Rissoida  by  the  most  obvious  external  char- 
acters, such,  for  instance,  as  the  genitalia. 

•  D5ring,  in  Boletin  de  la  Acad.  Nac.  de  Ci en.  en  Cordoba,  vii,  p.  461, 1886 

•  In  this  paper,  Potamopyrgus  spinosus  was  considered  a  Pyrgulopsis.     I  had 
at  that  time  not  yet  examined  its  dentition.     See  under  Potamopyrgus, 

22 
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tinguighable  from  Amntcola  have  been  found.  The  apedes  is  not 
closely  allied  to  the  two  following,  either  of  which  it  would  be  better 
to  regard  as  the  type  of  the  genus. 

P.  icaluiformii  Woir. 

Pj/rgu/a  scalari/ormii  Wolf,  Amer.  Joum.  of  Conch,  vol.  v.  p.  198,  jA.  ivii, 
fig.  3,  1S69. 

Pyrgu/ofiii  scaiari/ormis  Call  &  Pilsbry,  Proc.  Dav.  Ac«d.  Nat.  Sd.,  n>t.  t,  p. 
14,  18Kli.— Pilsbry.  Shells  of  Foreat  and  StTeam,  pi.  14,  fig.  2S.— Ancey,  Bull. 
SocMal,  Fr.  1888.  p.  190. 

For  description  and  figures  see  Shells  of  Forest  and  Stream  (in 
preparation).  It  has  been  found  only  at  the  original  locality,  "on 
the  Tazewell  shore  of  the  Illinois  River."  No  living  specimens  have 
been  taken.  This  species  it  vould  be  beet  to  regard  as  the  type  of 
PyrgulopHi. 

P.  HiHiMippiMUil  Csll  k  Pilabr;. 

Pyrgula  scalariformis  vat.  Miistssiffimsis  Pitsbiy,  Amer.  Naturalist,  Jan.  1886; 
p.  75. 

Pyrgvlopsis  Afisiisilfifiitnni  Call  &  Pilsbry,  Proc.  Dav.  Acad.  Nat,  Sci.  Yol.  », 
p.  18,  18811.— Ancey,  Bull.  Soc.  Mai.  Fmnce,  1888,  p.  191.— Pilibry,  ShelU  of 
Forest  and  Slream,  pi.  14,  f^es,  23,  24,  25. 

Of  this  species  I  have  examined  very  many  specimens,  dredged 
by  myself  in  the  Mississippi  River,  at  and  just  below  the  mouth  of 
Bock  River,  Illinois.  It  has  characters  constantly  separating  it 
from  the  scalariformis.  Both  are  figured  and  described  in  my  hand- 
book of  northern  U.  8.  moUusks,  Shells  of  Forest  and  Stream. 

The  following  species  is  referred  provisionally  to  Pyrgvloptit  on 
account  of  its  similarity  in  contour  to  the  shells  of  that  genus.  In 
possessing  fine  spiral  lines  it  resembles  PoUxmopyrgut ;  and  if  it  is 
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This  form  is  so  distinct  that  I  unhesitatingly  describe  it,  although 
no  perfect  specimens  were  obtained. 

In  general  form  the  shell  recalls  the  P.  Nevadensia  Steams,  de- 
scribed from  Pyramid  Lake,  Nevada ;  but  the  encircling  carina  is 
less  strong,  the  portion  of  the  whorl  above  the  keel  is  much  more 
convex.  The  fine  spiral  sculpture  of  the  Mexican  shell  also  dis- 
tinguishes it. 

Geniu  COCHLIOPA  Tryon. 

CooUiopa  Tryoniana  Pilsbry,  (pi.  XV,  fig.  12  .) 

C.  Tryoniana  Pilsbry,  The  Nautilus  iv,  p.  52,  September,  1890. 

Figures  are  here  given  of  this  species,  which  is  the  second  of  the 
genus  described.  It  is  from  Polvon  and  Rio  Fula,  Nicaragua.  A 
large  number  of  specimens  are  before  me.  They  vary  greatly  in 
form  and  sculpture.  Sometimes  the  body- whorl  is  acutely  carinated^ 
and  the  surface  encircled  with  numerous  acute  lirulse,  but  on  some 
specimens  this  sculpture  is  almost  obsolete.  Old  specimens  become 
thick  and  solid,  losing  to  a  great  extent,  the  spiral  sculpture. 

The  measurements  of  two  specimens  are  as  follows : 
Alt  4,  greater  diam.  4},  lesser  4  mill. 
Alt.  3i,  greater  diam.  4,  lesser  3}  mill. 

Family  CYOLOSTOMIDJE. 

Genus  CHOKDBOPOMA  Pfr. 
Chondropoma  (CistuU)  L&rgillierti  Pfr. 

An  extremely  abundant  species  in  northern  Yucatan.  After 
examining  several  hundred  specimens  I  find  that  a  separation  of  the 
more  coarsely  ribbed  forms  from  the  finely  decussated  examples  is 
not  practicable,  and  I  therefore  agree  with  Dr.  von  Martens  in 
uniting  the  Ciatula  Ghrateloupi  to  C,  Largillierti.  The  apex  is  some- 
times retained  perfect  in  adult  specimens  of  this  species,  several  of 
these  anomalous  individuals  being  before  me. 

The  exact  localities  are :  Labna  (61472),  Santa  Ana,  near  Cal- 
cehtok  (61473),  Silam  (61416),  Merida  (61466),  Tekanto  (61468, 
61467),  Tunkas  (61464),  Uxmal  (61463),  between  Sitilpech  and 
Tunkas  (61476),  and  at  Tabi  (61474). 

The  polymorphism  of  this  species  is  wonderful.  Adult  specimens 
vary  in  length  from  17  J  to  9  mm.  The  color  varies  from  a  clear 
yellowish-white  with  numerous  rows  of  bro>vn  spots,  to  dark  red. 
The  shape  also  is  subject  to  great  mutations. 
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Family  HELICINIDA. 
GanoB  HEUCUTA  Lun. 
Helioina  ueniaola  Horelct. 

A  most  abundant  species  in  northern  Yucatan.  The  published 
illustrations  very  inadequately  represent  this  beautiful  species,  which 
is  as  variable  iu  coloration  as  the  H.  orbicalata  Say.  Spedmens 
were  collected  at  Silam  (61442),  Ticul  (61440),  Labna  (61438), 
Tabi  (61437),  Uxmal  (61443),  Tunkas  (61436),  Santa  Ana  near 
Calcehtok  (61439),  and  between  Sitilpech  and  Tunkaa  (61441). 
Htllelu  lirftta  Pfr. 

Numerous  specimens  taken  at  Labna,  Yucatan  (61479).      Speo- 
imeua  were  collected  by  Mr.  C.  T.  Simpson  at  Utilla  Island,  off 
Honduras. 
Halioina  fragilii  Uorclet. 

Specimens  of  a  small,  thin,  gr«eniah-hom  colored  turbinate  spedes 
were  collected  at  Orizaba  (61478),  and  at  Vera  Cruz  (61477).  The 
columella  is  toothed  exactly  as  in  Strebel's  figures  (referred  by 
Martens  to  this  species),  but  the  color  is  not  as  described  by 
Strebel. 
Htlietu  «in«t«Ua  Sfautt. 

Orizaba  (61480). 
Heliolns  lestTix  Angsa. 

This  species  was  not  collected  by  the  Expedition.     From  an  ex- 
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APPENDIX  A. 

During  the  few  hours  spent  in  Havana  the  following  species  were 
collected  by  Mr.  Baker : 

Oleacina  solidula  Pfr.    (61605). 

Stanogyra  oetona  Cb.    (61573). 

Patnla  vortex  Pfr.    (61604). 

Polygyra  paludosa  Pfr. 

Carooolns  (Thelidomns)  auriooma  Fer.,  var.  zetaPfr.    (61572.) 

Bnlimnlut  sp. 

LimxiflBa  Cubensis  Pfr. 

Vaginulns  oooidentalis  Guild. 

The  specimens  were  marked  by  a  longitudinal  row  of  angular 
black  spots  on  each  side  of  the  middle,  on  most  individuals  coales-> 
cent|into  black  stripes. 

Ampnllaria  oonioa  Wood.    (61574.) 

explanation  of  plates. 
Plate  xiv. 

Figs.  1,  2.     Carychium  exiguum  Say,  typical.     Drawn  from  speci- 
mens from  Kent,  Ohio,  collected  by  Geo.  W.  Dean. 

3.  Carychium  exiguum  Say,  showing  umbilicus.     Specimen 
from  Vermont. 

4,5,6.     CarycniumoecidentalisTilsbTy.    Portland,  Oregon. 

7,  8,  9.     Carychium  Mexicanum  Pilsbry.     Orizaba,  Mexico. 
0  ,  11.     Carychium  exile  H.  C.  Lea.     Kent,  Ohio. 

12,  13,  14.     Carychium  exile  Lea.     Specimen  with  thick  peri- 
stome. 
15,  16.     Carychium  exile  var.  Jamaicense  Pilsbry.     Jamaica. 
•^^TSwifl  Collection). 
Note.  TRt||^lile  views  are  all  drawn  with  the  shell  rolled  to  the 
left  only  enougl^o  bring  the  plane  of  the  inner  and  outer  lips  coin- 
cident with   the    line  of  vision.     The  figures  of  this  plate  are 
drawn  to  the  same  scale. 

Plate  xv. 

Figs.  1,  2,  3.     Patula  intonaa  Pilsbry.     Three  views  of  type,  spec- 
imen, highly  magnified. 

4.  Planorbia  tenuis  Phil.  var.  Boucardi  C.  <fc  F.     Lake  Patz- 
cuaro,  W.  Mexico.     Natural  size. 

5.  Physa  osculant  Hald,  var.  Patzcuarensis  Pilsbry.     Lake 
Patzcuaro.     Natural  size. 

6.  7.     Oryzosoma  Tabiensis  Pilsbry.     Magnified   view  of  the 

type,  with   profile    of   aperture.     Hacienda    of  Tabi, 
Yucatan. 

8.  Pyrgulopsisf  Patzcuarensis  Pilsbry.      Magnified  view  of 
the  type.     Lake  Patzcuaro,  W.  Mexico. 
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9,  10,  11.     Potaviopyrgus  Bakeri  Klabry.     Three  individuals, 

ahowing  variation  in  contour. 
12.     Coakliopa  Tryoniana  Pilabry.     View  of  a  highly  eculp- 

tured  form,  enlarged. 
13, 13a,     Cylindrella  BourguignaUana  Ancey.    XJtilla  Island, 
off  Honduras.    Specimen    coUected   by   Chaa.  T. 
Simpeon. 
14, 14a.     Cylindrella  fpelunca  var.  dubia  Pilabry. 

10,  15a.     Cylindrella  spelunece  Pfr.    Specimen    from  Tical, 

Yucatan. 
16.     Garychiwn  exiffuum  Sa,y.     Specimen  broken  to  ahow  the 
interna]  continuation  of  the  columellar  fblda. 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  335 


June  2. 

Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Forty  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : — 

**  A  Memoir  on  the  Genus  Palaeosyops  Leidy,  and  its  allies,"  by 
Charles  Earle. 

"New  American  Myxomycetes,"  by  Geo.  A.  Rex,  M.  D. 

Henry  C.  Chapman,  M.  D.,  was  elected  Curator  to  fill  the  vacancy 
caused  by  the  death  of  Dr.  Leidy. 


June  9. 
Mr.  Chas.  p.  Perot  in  the  chair. 

Thirty-three  persons  present. 

"A  Memoir  of  Joseph  Leidy,   M.   D.,  LL.D.,"  by  Henry  C. 
Chapman,  M.  D.,  was  presented  for  publication. 


June  16. 
Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 
Twenty  persons  present. 


June  23. 
Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Twenty-four  persons  present. 

A  paper  entitled  "  Description  of  a  new  species  of  Vampyrops," 
by  Harrison  Allen,  M.  D.,  was  presented  for  publication. 


June  30. 
Dr.  Geo.  H.  Horn  in  the  chair. 
Twenty-one  persons  present. 

On  the  Wings  of  Bats, — Dr.  Harrison  Allen  spoke  of  the  man- 
ner in  which  the  membranes  of  bats  are  sustained  in  the  intervals 
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e  several  parts  of  the  normal  skeleton.  The  so  called 
is  an  accessory  process  tu  the  tarsus  and  is  designed  to 
support  the  interfemoral  membrane.  Dr.  Allen  proposed  to  name 
thU  process  the  calcar.  In  Vesperugo  noetula  he  had  found  a  pro- 
cess passing  down  from  the  calcar,  iu  tbeibrm  of  a  delicate  rod,  mid- 
way between  the  base  and  the  free  end.  Ad  accessory  cartilage  at 
the  side  of  the  tip  of  the  fifth  metacarpal  bone,  was  next  alluded  to. 
It  ie  apparently  intended  to  give  additional  support  to  the  mesopat- 
agium.  It  is  ab^nt  in  Pteropodidse,  Megadermadidte  and  Phyllos- 
tomididx.  In  Nycteris  the  terminal  segment  to  the  caudal  series  is 
widely  expanded  and  serves  to  support  the  margin  of  the  interfemoral 
membrane.  The  fact  that  the  preserving  of  these  various  minor 
adaptations  is  not  universal,  suggests  the  conclusion  that  the  mechan- 
ism of  the  flight  of  the  bats  is  not  the  same  in  all  the  forms,  and  thtU 
something  of  the  same  kind  of  differences  [hat  are  known  to  exist  in 
birds,  could  be  detected  if  the  facilities  which  are  available  in 
case  of  the  latter,  existed  for  their  investigation. 

Wm.  J.  Serrill  and  B,  Alexander  Randall,  M.  D.,  were  elected 
members. 

August  Weisniann  of  Freiburg,  i.  B.  and  Elias  Metschnikoff  of 
Dorpat,  were  elected  correspondents. 

The  following  were  ordered  to  be  published  : — 
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ECHIH0DEBM8  FROM  THE  BAHAMA  ISLANDS. 

BY   J.    E.   IVES. 

In  the  years  1887  and  1888,  Mr.  Frederick  Stearns  of  Detroit, 
made  a  collection  of  Invertebrates  in  the  Bahama  Islands^  He  col- 
lected upon  Andros  and  other  islands  near  Nassau.  The  following 
list  represents  the  Echinoderms  obtained  by  him.  It  includes  a 
description  of  a  new  species  of  Amphiura.  The  acc6mpanying  plate 
has  been  prepared  for  publication  through  Mr.  Stearns'  liberality. 

ECHINOIDEA. 

Cidarii  tribuloides  Lamarck. 

Numerous  specimens  collected. 
Eehinometra  subangularis  Leske. 

Numerous  specimens  found  in  living  sponges,  in  three  fathoms  of 
water,  on  the  west  side  of  Andros  Island. 

Toxopneuites  yariegatni  Lamarck. 

Hipponoe  eioulenta  Lcske. 

Numerous  specimens  collected. 
Eehinanthui  rosaoeui  Linnaeus. . 

A  single  specimen  collected. 

ASTEROIDEA. 

Aftropectan  artioulatus  Say.    PI.  XVI,  figs.  4-8. 

Asferias  artuulaia  S  ly,  Journ.  Acad.  Nat.  Sci.  Phila.  (1 ),  vol.  V,  p.  141, 1825 ; 
Miiiler  und  Troschel.  System  der  Asteridcn,  p.  7*A  1842;  Dujardin  et  Hup6, 
Suites  a  Buffon,  Echinodermes,  p.  419,  1862;  Liilkcn,  Vidensk.  Mcddel.  pp. 
127-129,  1864;  Perrier,  Arch.  Zool.  Exp6r.  t.  5,  pp.  290-291, 1878,  (pars.) 

A  single  specimen  of  this  species  was  collected. 

Two  such  eminent  authorities  as  Dr.  Liitken  and  Professor 
Alexander  Agassiz*  have  differed  as  to  the  identification  of  Say*s 
species.  Professor  Perrier  in  the  "  Revision  des  Stell^rides, "  has 
given  Professor  Agassiz's  A,  articulatiLS  as  synonymous  with  Dr. 
Liitken^s  A,  articulatus,  but  a  comparison  of  Professor  Agassiz's 
figures  with  Dr.  Liitken's  description,  at  once  shows  the  difference 
between  the  two  form.«.  Say's  description,  in  my  opinion,  would  re- 
fer more  precisely  to  the  form  described  by  Dr.  Liitken,  than  to 
that  described  by  Professor  Agassiz.     Say  states  that  the  s|)eties  he 

1  Mem.  Mus.  Comp.  Zool.  Vol.  V,  pp.  114-116.  PI.  XIX. 


338  PROCEEDINGS  OF  THE  ACADEMY  OF  [1891. 

described  "  is  very  cotnmoQ  on  the  coMt  of  East  Florida  and  on  the 
sea  Islands  of  Georgia. "  My  friend  Mr.  C.  W.  Johnson,  who  has 
collected  for  eight  years  at  8l  Augustine,  on  the  east  coast  of  Florida, 
informs  me  that  the  form  described  by  Liitken  is  the  only  species  of 
Astropeelen  which  he  has  found  in  that  region.  There  appears  to 
me,  therefore,  to  be  very  little  doubt  that  this  is  the  form  originally 
described  by  Say. 

The  species  figured  by  Professor  Agas^iz  as  Jetropeden  articur 
latiu  Say,  I  believe  to  be  the  Astropeelen  dupliratiu  of  Gray.' 

Prof.  Ferrier  haa  included  A.  dubius  Gray  under  the  synonymy 
of  A.  arlieulalug,  but  this  species  is  undoubtedly  distinct  from  A. 
articulatus  Say,  as  defined  by  Dr.  Liitken,  and  is  probably  identical 
with  A.  duplicatwi  Gray. 

Below  is  given  a  translation  of  Br.  Liitken's  careful  description  of 
A.  arlieulatus.  In  addition  to  this  it  may  be  said  that  in  the  living 
animal  the  upper  si  de-arm -plates  are  orange-colored,  the  paxilla- 
area  of  the  disk  and  arms  purple,  and  the  side-arm-spinea  purple. 

"  Of  quite  coDsiderablo  size,  (about  6  inches  in  diameter),  with 
rather  long  and  jwinted  arms.  Proportion  between  the  radii  about 
as  1:4.  Arm  angles  acute.  Edge-plates  about  50.  In  the  middle 
of  the  arms  the  paxilla-belt  is  still  twice  as  wide  as  the  edge-plates; 
the  pasillx,  whose  structure  and  arraiigenaent  are  as  usual  on  the 
disk,  become  larger  and  are  composed  of  larger  grains ;  in  the  mid- 
dle of  the  disk  they  became  again  smaller  and  more  delicate.  The 
madreporic    plate   lies  nearer  to  the  edge-plates  than  to  the  middle 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  339 

lower  edge-plates  are  closely  covered  with  small  spines  of  somewhat 
diverse  size ;  the  finest  small  bristles  are  situated  around  their  edges ; 
the  largest  form  a  transverse  row  along  the  aboral  edge,  and  consti- 
tute a  transition  to  the  two  rather  short  and  Weak,  somewhat 
curved,  horizontal  edge-spines  placed  side  by  side,  with  which  each 
plate  is  provided.  The  foot-papillae  usually  form  two  rows ;  in  the 
inner  row  are  three  slender  spines  in  a  group,  of  which  the  inner- 
most is  the  longest  and  somewhat  curved  ;  in  the  outer  row  are  two 
broad,  flat,  low,  equally  truncated,  spade-formed  papillae  side  by 
side,  of  which  the  one  nearest  to  the  mouth  (the  adoral)  in  all 
respects  stands  behind  the  other ;  more  rarely  there  are  three  papil- 
lae in  this  row.  Outside  of  it,  there  are,  as  a  rule,  in  addition,  1-3 
small  papillae,  which  in  the  neighborhood  of  the  mouth  become 
larger  and  more  numerous,  so  that  7-8  can  be  counted  in  each  group 
besides  the  3  or  4  which  belong  to  the  inner  row.  Mouth  plates 
covered  closely  by  scale-like  papillae. "  * 

Attropeoten  duplioatas  Gray. 
Lnidia  olathrata  Say. 

A  single  specimen  collected. 
Pentaeeroi  retioulatus  Linnseus. 

A  single  specimen  collected. 

Linokia  Ouildingii  Gray. 
Eehinaiter  spinosui  Retzius. 
A  single  specimen  collected. 

OPHIUROIDEA. 

Ophiura  oinerea  MuIIer  und  Troschel. 

A  single  specimen  collected. 
Ophiaetii  Mttlleri  Lutken. 

Numerous  specimens  found  in  sponges  on  Andros  Bank. 
Amphiura  Stearnsi  n.  sp.    PI.  XVI,  fif^s.  1-3. 

Disk  angular,  outer  edge  of  the  interbrachial  spaces  strongly 
concave;  covered  above  and  below  with  fine  scales,  some  larger 
scales  are  found  in  the  brachial  spaces.  Radial  shields  of  moderate 
length,  very  narrow,  widely  separated  by  the  scales  of  the  disk, 
parallel  with  each  other.  Mouth  shields  large,  sub-pentagonal, 
one  of  the  angles  directed  towards  the  mouth,  widest  at  the  aboral 

*  I  wish  to  express  my  indebtedness  to  Mr.  Fred.  F.  Myhlertz,  the  Danish 
Consul  in  Philadelphia,  for  having  examined  this  translation  for  me. 
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>id)H:,  uburtil  edge  convex,  lateral  edfee  slightly  ooncsvc  SUf 
ruoutb-:<hie)ds  pyriforin,  the  angle  directed  inwards  and  Cow&nli 
the  luuuth  shield.  Mouth  papillte  luualiy  ten  to  esch  Kng^  the 
aucuuit  and  third  counting  from  vlthout  inwarda,  the  WgHL 
uiij^ular;  the  fourth  and  fifth  more  slender,  rouoded;  the  fine  or 
(luteriniutt  small  and  angular. 

Anu»  long,  about  ten  times  as  long  as  the  diameter  nf  the  disk. 
1 1|i|M.'r-arni* plates  sub-triangular,  the  apex  of  the  trimngle  poinlinf 
towanb  the  end  uf  the  arm,  and  much  rounded  off.  LiOw«r-arB>- 
jilatea  quadrilateral,  the  aboral  and  lateral  edges  alightljr  coDcar^. 
Side-arm-plates  about  as  high  as  the  width  of  the  upper-arin-f>tate* . 
meeting  neither  above  nor  below.  Three  stout  arm-spines  about  a* 
long  ait  the  upper-arm-platcf.  One  large  oblong  tentacle  «c*]r. 
about  two-thinLi  of  the  length  of  the  iinder-arm- plate. 

<  ieneral  color  of  the  dried  specimen  described,  white  ;  dorsal  *ur- 
face  of  the  arms  with  a  dark  mottled  band  upon  ever)'  Iburth    platr. 

In  the  s|>ecimen  descril>ed,  diameter  of  the  disk  ^Vo  nim^  and 
length  of  an  arm  abont  -50  mm. 

This  species  is  characterized  by  the  fine  scaling  of  the  di^k.  «iih 
the  intcr*i>eracd  larger  rounded  scales ;  the  very  narrow  and  wideU 
Heparute<l  radial  shields;  the  banded  arms;  the  single  large  tentaci'' 
scale,  and  the  five  mouth  papillic  on  each  side  of  the  mouth  an^l*' 
It  approximates  .4ni;)Aitira  nereis^  and  Amphiura  tumidft'  but 
ditfeni  among  other  things  in  the  single  large  tentacle  scale  and  ibf 
widely  separate<t  radial  shields. 

A  single  specimen  found  in  a  living  sponge  on  Andros  Bank. 

Ophlothrix  0«Tit«dll  l.Dlkrn. 

Numerous  specimens  found  in  living  sjionges  on  Andre*  Bank. 
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Fig.  4.  Astropecten  articulatua  Say.  Dorsal  surface,  ualural 
size. 

Fig.  5.  Ventral  surface,  natural  size. 

Fig.  6.  Portion  of  dorsal  surface  of  an  arm,  at  about  one-third  of 
the  distance  from  its  base,  enlarged. 

Fig.  7.  Portion  of  lateral  surface  of  an  arm,  near  its  baso,  en- 
larged. 

Fig.  8.  Portion  of  ventral  surface  of  an  arm,  at  about  one-third 
of  the  distance  from  its  base,  enlarged. 


PBOCEEDixGa  or  TBI  ACAOniT  or  [IMl- 

MEMOIB 
JOSEPH  LEIDY.  M.  D,  LL  D. 

HE9RT  C:  CRirVAS,  X.  D. 
-*  And  ihi*  oBT  tif^  •■•opt  from  p«blw  baaat.  tuit  u 


It  falU  to  the  lot  of  but  few,  liviog  in  the  miifat  of  a  great  cob- 
inunitT  for  nearly  three  tcore  jean  and  ten.  to  hare  never  mmit  an 
ifuvoir  iluring  that  lon^  period,  bat  to  have  gained  oiUTenai  af- 
tWttun.  wteem  aad  respect.  Yet  such  may  in  truth  be  aavi  uf  t^ 
■mbjt^-t  of  thia  memoir. 

Tbe  anve^ton  of  Dr.  Joaeph  Leidy  werv  of  Freocfa-OenBan  ex- 
intetiun  and  came  to  this  country  u  mimonanea.  Mr.  Pbilip  L^id*. 
hi«  tiith«r.  was  bom  in  Montgomery  County.  Penaa.  IDeccmfaer  >. 
I7i)t.  and  removed,  when  a  young  man.  tu  Philadelphia,  where  he 
wufra^^  in  the  trade  uf  a  hatter.  He  Mon  r^ied  from  hiiiiiiiM  ia 
whit:h  be  bwi  been  unusually  »icce»fuL 

He  married  Calberine  Melick.  a  deacendant  of  the  well  kaowa 
Mflii-k  tiuuily.  the  founders  -it'  the  celebrated  "Old  Farm"  in  New 
Jtrrwy. 

Joseph  Leidy.  the  thini  of  tour  children  by  thia  marriaav,  wm 
born  S«;>temher  9th.  I'*'i3.  in  Philadelphia,  at  hs  fitthar'a  btxHe.  N». 
■ilZ  N.  -Ird.  ."^  which  i»»iil  ^tandin;.  Wbea  but  ajcarand  a  half 
t'lil.  be  eiperieDoed  in  (he  death  df  hid  ootber  a  lam  that  would  be 
UMiallv  andju:itly  re^anieil  as  irreparable.  Hi«  fiatber,  howervr.  ia 
iiurrviii^  -Portly  at^<-rwards.  (.'hrittiana,  the  aaCer  of  hia  firM  wiJr, 
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Fig.  4.  Astropecten  artieulatus  Say.      Dorsal    surface,    natural 
size. 

Fig.  5.  Ventral  surface,. natural  size. 

Fig.  6.  Portion  of  dorsal  surface  of  an  arm,  at  about  one-third  of 
t>he  distance  from  its  base,  enlarged. 

Fig.  7.  Portion  of  lateral  surface  of  an  arm,  near  its  baso,  en- 
larged. 

Fig.  8.  Portion  of  ventral  surface  of  an  arm,  at  about  one-third 
of  the  distance  from  its  base,  enlarged. 
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MEMOIR 
JOSEPH  LEIDY,  M.  D.,  LL.  D. 

HENRY  C.  CHArUAK,  H.  D. 

"  And  thia  oui  life,  exempt  from  pablio  haaot,  flads  toognea  in  trea,  bookt  in 

ttie  running  brooki,  lermoDi  in  stonw  ftnd  good  in  ererjthing." 

It  falla  to  the  lot  of  but  few,  living  in  the  midst  of  a  great  com- 
munity  for  nearly  three  score  years  and  ten,  to  have  never  made  an 
enemy  during  that  long  period,  but  to  have  gained  universal  af- 
fection, esteem  and  respect.  Yet  such  may  in  truth  be  said  of  the 
subject  of  this  memoir. 

The  ancestors  of  Dr.  Joseph  Leidy  were  of  French-German  ex- 
traction and  came  to  this  country  as  missionaries.  Mr.  Philip  Leidy, 
his  father,  was  born  in  Montgomery  County,  Penua.,  December  5, 
1791,  and  removed,  when  a  young  man,  to  Philadelphia,  where  he 
engaged  in  the  trade  of  a  hatter.  He  soon  retired  from  business  in 
which  he  had  been  unusually  successful. 

He  married  Catherine  Melick,  a  descendant  of  the  well  known 
Melick  family,  the  founders  of  the  celebrated  "  Old  Farm"inNew 
Jersey. 

Joseph  Leidy,  the  third  of  four  children  by  this  marriage,  was 
born  September  9th,  1823,  in  Philadelphia,  at  his  father's  house.  No. 
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the  opportunity  there  presented  of  learning  the  nature  of  drugs  and 
the  art  of  compounding  medicines,  that  the  proprietor  recommended 
him  as  competent  to  take  temporary  charge  of  the  retail  drug-store 
of  a  customer.  The  success  attending  his  conduct  of  the  business 
was  such  as  to  make  him  consider  it  seriously,  as  a  means  of  live- 
lihood. The  dissection  of  a  few  cats,  dogs  and  chickens  had,  how- 
ever, in  the  mean  time,  developed  an  interest  in  the  study  of  anat- 
omy and  he  had  shown  such  an  aptitude  for  dissection  that  Mrs. 
Leidy,  proud  of  Joseph's  talents  and  ever  watchful  of  his  interests, 
made  up  her  mind  that  her  son  should  become  neither  an  artist 
nor  an  apothecary,  but  a  physician.  As  Dr.  Leidy  said  fifty  years 
afterward  in  referring  to  the  circumstances  connected  with  his 
taking  up  the  study  of  medicine  as  a  profession  :  "  My  father 
intended  I  should  be  an  artist,  but  my  mother  said  that  her  children 
should  learn  the  professions.  She,  being  the  stronger,  carriei  the 
point." 

In  the  year  1842,  at  the  age  of  nineteen,  Joseph  Leidy  began 
the  study  of  medicine  at  the  University  of  Pennsylvania,  his 
preceptors  being  Dr.  Paul  B.  Goddard  and  Dr.  James  McClintock. 
He  presented  to  the  Faculty  a  thesis  on  "The  Comparative 
Anatomy  of  the  Eye  of  Vertebrated  Animals"  and  having  complied 
in  other  respects  with  what  was  in  those  days  deemed  essential  as  a 
pre-requisite  to  graduation,  in  1844  he  received  the  degree  of  Doc- 
tor of  Medicine.  He  at  once  began  the  practice  of  his  profession, 
to  which  he  devoted  himself  about  two  years.  During  that  period, 
and  even  before,  he  had  worked  in  the  laboratory  of  the  celebrated 
Dr.  Robert  Hare,  and  had  assisted  Dr.  Goddard  who  was  then 
Demonstrator  of  Anatomy  at  the  University.  Becoming  impressed 
with  the  grave  responsibilities  incurred  in  the  practice  of  medicine, 
of  the  demands  on  the  time  of  the  successful  practitioner  and  the 
little  leisure  left  to  him  for  study.  Dr.  Leidy  finally  decided  to 
give  up  the  practice  of  medicine,  with  all  hope  of  its  emolument,  and 
to  devote  his  life  entirely  to  study  and  teaching,  trusting  that  event- 
ually, in  the  attainment  of  a  Professorship,  he  would  obtain  at  least 
the  means  of  livelihood. 

Hand  facile  emergunt,  quorum  virtutibus  obatat  res  anguata  domi. 
For  some  time,  young  Dr.  Leidy  experienced  that  struggle  with 
hardshipsand  obstacles,  incidental  to  thelives.of  so  many  great  men, 
which  talent,  when  accompanied  with  hard  and  continuous  work,  alone 
overcomes.     While  a  student,  however,  Dr.  Leidy,  by  his  skill  in 
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Id  18-54  he  became  ainemberof  tbePuhlicaiion  CommitUv  of  tW 
AcaHetnr,  upon  which  be  Mrred  continnoiulj  lo  the  tinw  of  h*> 
ilemth,  beJD^  cbunnAU  of  the  nme  hdcc  1867. 

Tb^  civil  war  breakiag  out,  he  was  af^ioted  Surgeoo  ii» 
the  ^fatterlee  Military  Hospital,  his  TOUngeM  brother,  the  lai«  Dr. 
Philij)  Leiily,  so  belored  bv  his  comrailes,  lakiag  a  moat  Msice  pan 
during  four  yean  as  nirgeoo  io  the  field.  It  was  at  tb«  Sin«rl«« 
Hospital  that  tbe  opportunity  was  aSi)rded  of  obtaining  mftnT  ot 
the  beautiful  preparatious  illustrative  of  bis  lectures  oo  faunMi 
anatomy  and  of  malciog  important  post-mortem  examiiuttiocia,  ibe 
re[>ort^  of  which  were  published  in  the  "Medical  aod  .Surreal 
Hii-toryofthe  War." 

I'pnn  the  organization  of  the  National  Academy  of  Scioicew  in 
18tift,  be  was  elected  one  of  the  members. 

In  18*>4  Dr.  Leidy  married  Anna,  daughter  of  Mr  Robert 
Harden.  The  union  was  a  most  bappy  one.  Not  being bleawd  witb 
children,  they  ttonie  year«  later  adopted  Alwinia,  daughter  of  the 
late  Prufevor  Franks  of  the  University  of  Pennsylvania.  I>r.  and 
Mrn.  Leiily  at  once  became  so  much  attached  to  ibeir  little  daughter. 
and  »hv  r^  devoted  to  her  parents,  that  it  seemed  as  if  the  love  thai 
had  been  so  freely  giveu  to  the  sun  by  his  fuster  mother  wmm  now 
In  Im-  lavished  by  him  upon  his  adopted  daughter. 

In  1871  Dr.  I,eidy  was  elected  Pmfeasor  of  Natural  Historv  in 
Sunrthmore  College,  a  jtosition  for  which  he  was  eminently  tfualified. 
and  which  he  filleii  to  the  entire  satis&clion  of  the  manager?  and 
frit'iid^  iif  that  instiintiun.  His  tiimple,  attractive  way  of  imimrtinp 
hi-  v:iM  kiiiiuledii^e  of  nature,  fairly  ca|>tivated  the  Mudentji  and 
Mi lateil  in  them  a  love  for  natural  ncicni-e,  one  result  of  which  ww 
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a  collection  of  models,  specimens,  drawings,  etc.,  with  which  to 
illustrate  his  lectures  and  invited  Dr.  Leidy  to  accompany  him, 
knowing  that  he  would  be  of  great  assistance  in  selecting  the 
collection  required.  This  visit,  as  well  as  the  previous  one  abroad, 
was  of  the  greatest  possible  advantage  to  Dr.  Leidy,  as  he  was  not 
only  afforded  the  opportunity  of  seeing  the  great  museums  of 
Europe  under  most  pleasant  auspices,  but  also  of  making  the  acquain- 
tance and  acquiring  the  friendship  of  such  distinguished  anatomists 
and  physiologists  as  Owen,  Majendie,  Milne  Edwards,  Hyrtl, 
Johannes  Miiller,  and  many  others. 

On  his  return  home,  with  health  restored  and  spirits  renewed,  he 
took  up  again  with  enthusiasm  his  work  as  Prosector  at  the  Uni- 
versity. During  this  year,  1851,  he  was  elected  a  member  of  the 
College  of  Physicians,  and  in  1852  he  was  appointed  to  the  position 
of  Pathologist  to  St.  Joseph's  Hospital. 

The  health  of  Professor  Hornor  having  in  the  mean-time  been' 
much  impaired,  he  was  unable  to  continue  his  course  of  lectures  dur- 
ing the  winter  of  1852.  He  requested  the  Board  of  Trustees  to  ap- 
point Dr.  Leidy  his  substitute.  So  admirable  were  the  lectures  then 
delivered,  and  so  satisfied  were  the  students  with  Dr.  Leidy  as  a 
teacher,  that  upon  the  death  of  Dr.  Hornor,  in  1853,  the  substitute, 
though  then  but  thirty  years  of  age,  was  elected  Professor  of  Anatomy 
in  the  University.  This  position  he  held  with  the  most  distinguished 
success  till  his  death,  a  period  of  nearly  forty  years.  His  lectures  were 
lucid,  graphic  and  practical,  and  were  listened  to  by  the  students,  by 
whom  he  was  beloved  and  respected,  with  the  most  profound  attention. 
No  attempt  at  oratory  was  ever  made,  no  rhetorical  flourishes  Were 
ever  indulged  in,  the  instruction  being  of  the  simplest  character, 
but  of  the  highest  scientific  excellence.  Many  were  the  anecdotes 
and  amusing  stories  told  of  the  Professor  by  the  students,  but  they 
always  redounded  to  his  fame,  and  usually  illustrated  his  wonderful 
knowledge  of  the  structure  of  the  human  body.  It  was  universally 
conceded  that  he  was  the  highest  authority  on  the  subject  of  human 
anatomy  in  this  country,  and  it  may  be  added  was  equalled  by  few 
abroad,  surpassed  by  none. 

About  this  period  the  subject  of  paleontology  attracted  Dr.  Leidy's 
especial  attention,  and,  as  we  shall  see  when  considering  his  scientific 
work  in  detail,  much  of  his  time  was  now  devoted  to  its  studv. 
23 
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schaften,  I808;  Dublin  University  Zoological  and  BoUoicml  AsMWt*- 
tion,  1859;  BurliogtoD  County  Lyceum  of  History  And  NftturmI 
Sciences,  1 8-59 1  K.  Bohmische  Gesellschaft  der  WiMenscbftfteD,  1  tMM> : 
K.  Accadeiiiia  ecoDoniico-agraria  dei  Ueorgofili  di  Pirenze,  1861  : 
K.  K.  Zoolo^isch-botanischer  Verdn,  Wien,  1861  ;  G«ologirml 
Society  of  London,  1861  ;  Dublin  Natural  History  Sodety.  1863: 
Minnesota  Historical  Society,  1863 ;  Kntomologtcal  Socwty  of 
I'enii^lvania,  1864  ;  College  of  Physicians  and  Surgvons,  Rradinp. 
1870;  Anthropological  Society  of  Ijondon,  1872  ;  Linnean  Sici«ty 
of  l>ondon,  187'2  ;  Minnesota  Academy  of  Natunl  8ci«Dces,  187-t : 
Society  Xationale  des  Sciences  Naturellee  de  Strasbourg,  1C7H; 
Sociedad  Mexicana  de  Hietoria  Natural,  1874;  LiUrarr  awl 
Philosophical  Society  of  Liverpool.  1877  ;  Historic&l  Society  <rf 
Pennsylvania,  1884  ;  Biological  Society  of  Waehingtou.  18&4  :  New 
York  Microscopical  Society.  1884;  K.  Danske  Videnskaberoa 
Selskab,  1886;  Essex  Institute,  1887:  Victoria  InsUtute,  or  Phil.^ 
Mphical  Society  of  (ireat  Biit&in. 

Of  the  many  honors  conferred  upon  Dr.  Leidy  by  the  snctetiev  of 
this  countn>'  and  abroad,  none  surpriiied  him  as  much  as  the  award- 
ing to  him,  by  the  Boston  Society  of  Natural  History,  of  the  Walker 
prizeofC^OO,  which  on  this  occasion  waa  raised  to  $1000  a«  a  i>iM*ial 
reciignition  of  his  services  to  tvience.  He  was  also  the  recipient  i>f 
a  prize  fnmi  the  Royal  Microscopical  Society  in  1879,  and  be  w^ 
uwardol  the  Lycll  medal  by  the  Geological  Society  of  London  io 
18H4.  The  Academy  of  Sciences  of  Paris  deemed  him  moM  wnnbv 
of  the  Cuvier  motal  in  18K8. 

I>r.  Ix-idy  went  abroad  in  the  summer  of  1889  for  the  fourth  aiKl 
Insi  lime,  acoompanietl  by  his  nlfe  and  daughter.    Uufortunatelv  hi* 
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official  act,  one  week  before  his  death,  was  his  attendance  at  the 
meeting  of  the  Board  of  Directors  of  the  Zoological  Society,  May 
24th,  in  response  to  a  request  to  be  present.  On  that  occasion  he 
spoke  in  reference  to  certain  matters  of  importance  then  under 
consideration. 

As  a  fitting  recognition  of  the  services  rendered  by  Dr.  Leidy  to 
the  Academy  of  Natural  Sciences  of  Philadelphia,  he  was  unani- 
mously elected  its  President  in  1881.  This  position  he  held  at  the 
time  of  his  death. 

The  Biological  Department  of  the  University  of  Pennsylvania 
having  been  established  in  the  year  1884,  he  was  made  its  Director 
and  was  also  elected  to  the  positionof  Professor  of  Zoology  and  Com- 
parative Anatomy.  The  latter  appointment  was  a  most  congenial  one, 
as  it  afforded  him  the  opportunity  of  delivering  a  systematic  course 
of  lectures  on  those  subjects  to  the  study  of  which  he  had  devoted  the 
best  years  of  his  life.  As  a  further  proof  of  the  respect  and  esteem 
in  which  he  was  held  by  his  townsmen,  it  should  be  mentioned  that 
in  the  following  year,  1885,  he  was  elected  President  of  the  Wagner 
Free  Institute  of  Science. 

In  the  year  1886  Harvard  University  honored  him  by  conferring 
upon  him  the  degree  of  Doctor  of  Learning  and  Laws. 

Not  often  has  a  prophet  been  honored  in  his  own  country  as 
was  Dr.  Leidy.  That  his  services  to  science,  however,  were  not 
over-estimated  by  his  personal  friends  and  admirers,  is  shown  by 
the  honors  conferred  upon  him  by  the  learned  societies  abroad, 
among  which  was  membership  in  the  following,  not  already  referred 
to.     The  list  is  probably  incomplete : — 

Naturhistorischer  Verein  fiir  das  Grossherzogthum  Hesse  und 
Umgebung,  18 18 ;  American  Academy  of  Arts  and  Sciences,  1849 ; 
Soci^t6  de  Biologic,  Paris,  1851 ;  Medical  Society  of  Virginia,  1852  ; 
linnean  Society  of  Pennsylvania  College,  Gettysburg,  1853 ;  Soci^t^ 
Imp^riale  des  Naturalistes  de  Moscow,  1853;  Logan  Institute, 
Virginia,  1853  ;  Zeosophical  Society  of  the  University  of  Pennsyl- 
vania, 1853 ;  Philomathian  Society  of  the  University  of  Pennsyl- 
vania, 1854 ;  Soci^t^  des  Sciences,  des  Arts  et  des  Lettres  du  Hain- 
ault,  1854 ;  Dallas  Historical  Society,  1855 ;  Iowa  Lyceum,  Des 
Moines,  1855 ;  Natural  History  Society  of  Charleston,  S.  C,  1855  ; 
Academy  of  Sciences,  St.  Louis,  Mo.,  1856 ;  K.  Leopoldinisch- 
Carolinische  Deutsche  Akademie  der  Naturforscher,  1857;  Zoological 
Society  of  London,  1857  ;   K.  Baierische  Akademie  der  Wissen- 
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schafcen,  1 858 ;  Dublin  University  Zoological  and  Botanical  Aesoda- 
tioD,  1859;  Burlington  County  Lyceum  of  Hiatory  and  Natural 
Sciences,  1 859 ;  K.  Bohmische  Gesellschaft  der  Wissenschaflen,  1860 ; 
R.  Accademia  economico-agraria  dei  GeorgoGli  di  Firenze,  1861 ; 
K.  K.  Zoologisch-botanischer  Verein,  Wien,  1861 ;  Geological 
Society  of  London,  1861  ;  Dublin  Natural  History  Society,  1863; 
Minnesota  Historical  Society,  1863 ;  Entomological  Society  of 
Pennsylvania,  1864 ;  College  of  Physicians  and  Surgeons,  Reading, 
1870;  Anthropological  Society  of  London,  1872  ;  Linneao  Society 
of  London,  1872;  Minnesota  Academy  of  Natural  Sciences,  1873; 
Soci^t6  Nfttionale  des  Sciences  Naturellea  de  Strasbourg,  1873; 
Sociedad  Mexicana  de  Historia  Natural,  1874;  Literary  and 
Philosophical  Society  of  Liverpool,  1877  ;  Historical  Society  of 
Pennsylvania,  1884;  Biolo^cal  Society  of  Washington,  1884;  New 
York  Microscopical  Society,  1884;  K,  Danake  Videnskabernee 
Selskab,  1886  ;  Esses  Institute,  1887;  Victoria  Institute,  or  Philo- 
sophical Society  of  Great  Biitain. 

Of  the  many  honors  conferred  upon  Dr.  Leidy  by  the  societies  of 
this  country  and  abroad,  none  surprised  him  as  much  as  the  award- 
ing to  him,  by  the  Boston  Society  of  Natural  History,  of  the  Walker 
prizeof  8500,  which  on  this  occasion  was  raised  to  $1000  as  a  special 
recognition  of  his  services  to  science.  He  was  also  the  recipient  of 
a  prize  from  the  Royal  Microscopical  Society  in  1879,  and  he  was 
awarded  the  Lyell  medal  by  the  Geological  Society  of  London  in 
1884.     The  Academy  of  Sciences  of  Puris  deemed  him  most  wnrlby 
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his  duty.  His  death,  which  occurred  April  30th,  1891,  was  precipi- 
tated by  the  severe  strain  experienced  in  the  performance  of  his  last 
official  professional  duties.  No  language  can  express  the  loss  the 
members  of  the  Academy  felt  that  they  had  sustained  in  the  death 
of  their  President.  The  regret  was  universal,  sincere,  heartfelt;  the 
one  wish  expressed  being  to  pay  every  possible  respect  to  the  mem- 
ory of  their  distinguished  associate. 

In  endeavoring  to  portray  the  personal  character  of  Dr.  Leidy, 
the  disposition  to  indulge  in  unrestricted  eulogy  becomes  almost 
irresistible,  for  the  author,  like  his  other  friends,  found  in  him  no 
faults,  or  if  any,  only  such  as  were  peculiar  to  a  highly  sensitive, 
emotional  and  amiable  nature. 

That  which  invariably  impressed  all  who  came  in  personal  con- 
tact with  the  great  naturalist,  was  not  so  much  his  vast  and  extra- 
ordinary knowledge  of  nature,  as  the  modest  and  simple  way 
in  which  he  described  the  rocks,  plants  and  animals  with  which 
he  was  so  familiar.  His  unaffected  humility,  simplicity,  and  entire 
absence  of  self-assertion  or  conceit  never  failed  to  attract  and  charm 
those  with  whom  he  was  thrown  in  contact.  His  whole  nature  was 
such  as  to  inspire  the  utmost  confidence,  to  make  every  one  instinct- 
ively feel  that  he  was  incapable  of  deceit  or  meanness  of  any  kind. 
The  sterling  integrity  of  his  character  was  as  preeminently  mani- 
fested in  his  daily  as  in  his  professional  life.  So  charitable  and 
kindly  was  his  nature  that  strife  of  any  sort  was  most  repugnant 
to  him.  Indeed  so  much  was  this  the  case  that  in  some  instances 
he  submitted  to  what  his  friends  regarded  as  injustice  or  imposition 
rather  than  engage  in  contention  or  discussion.  Though  an  inde- 
fatigable worker  and  one  of  the  closest  of  students.  Dr.  Leidy 
was  far  from  being  a  recluse.  On  the  contrary,  no  one  more 
thoroughly  enjoyed  in  a  moderate  way,  the  society  of  his  friends 
or  contributed  more  to  the  success  of  a  social  entertainment.  As 
a  relaxation  from  his  work  he  was  at  one  time  fond  of  attending  the 
theatre,  and  he  occasionally  read  a  novel  with  the  same  end  in  view, 
although  general  literature  had  for  him  but  little  attraction. 

While  the  life  of  Dr.  Leidy  regarded  from  the  ordinary  standpoint 
was  uneventful,  it  offers  the  rare  instance  of  one  steadfastly  and  unself- 
ishly devoted  to  the  study  of  nature.;  of  a  long  and  useful  career 
unsullied  by  a  stain  and  characterized  as  much  by  its  sweetness, 
simplicity  and  goodness  as  by  its  great  mental  achievements. 
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Witbio  the  limilt  of  thir  memoir  the  author  no  cnlj  iadic^t*^ 
tbe  Mlieot  festurea  of  Dr.  Leidr'*  scientific  «orfc,  ibe  db^nrerie:- 
uprm  which  men  fi/unied  fai«  gn«t  reputation  U  bonw  Knd  ai>ro«tl. 
anj  u|Mo  vbirb  his  future  (kme  mt  America'^  ntuet  dielingut^br*! 
biol'itriA  will  |>n>lmt>)T  rert. 

While  be  never  refcarded  himself  either  u  a  mioeralogiA  or  a 
tfXatiitt,  yet  ihMe  activelr  engaged  in  tbe  #tudr  of  ininerab  i-r 
planu  were  always  glad  lu  avail  thenuflres  of  bis  adcice  in  ib*- 
puniuit  of  ibeir  inveatigaiions :  indeed  so  true  was  this  as  regmrtU 
precious  Mlonai,  tbatjewellera  of  long  experience  never  questioned 
bix  cMinuue  of  the  value  of  the  gems  frequently  submitted  by  tbeiu 
to  his  inspection. 

His  familiarity  with  minerals  in  general  was  frequently  ^howri 
at  the  weekly  meetings  of  the  Academy,  when,  as  Curator,  h*- 
called  attention  in  an  impromptu  way  to  the  additional  pre«eniei] 
during  the  nieeting  to  tbe  mineralogical  cabinet.  Among  »uvb 
verl«l  communications  may  be  mentioned  bis  remarks  upon  th<- 
minerals  from  Mount  Mica,  tbe  tourmalines ;  specimens  ofcurunduni 
from  North  Canilina  ;  tbe  mineral  springs  of  Wyoming  and  Utab  : 
the  eroding  and  polishing  of  quartzite  and  jasper  by  tbe  cunjuinl 
action  of  wind  and  sand  ;  ozocerites  from  tbe  Carpathian  Mountains  ; 
topaz  from  Brazil  and  Liberia;  precious  opal;  rocks  from  South 
Mountain  ;  the  origin  of  citrine  or  yellow  quartz,  &c. 

In  this  connection  it  may  he  stated  that  the  valuable  collection 
maile  hy  him  has  been  purchased  by  the  Government. and  will  htr 
preserved  in  the  National  Museum  at  Washington.  As  with  the 
minerals,  he  would,  as  occasion  offered,  comment  informally  un 
an  interesting  plant.  In  this  manner  communications  were  made  on 
H'ot^i  Columbi'ina,  the  smsllest  and  simplest  of  all  the  true  flower- 
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especial  notice,  on  account  of  their  originality  and  value,  and 
as  illustrating  his  remarkable  ability  as  a  microscopist  and  skill  as 
an  anatomist  and  artist.  For  many  years  on  different  occasions, 
while  investigating  with  the  microscope  the  minute  creatures  found 
in  the  streams  and  ponds  of  the  neighborhood,  hiB,  like  others, 
had  incidentally  noticed  the  presence  of  various  forms  of  minute 
animated  beings  consisting  simply  of  protoplasm  and  called  rhizo- 
pods  on  account  of  their  continually  protruding  and  retracting 
their  bodies  in  a  root-like  or  rhizome  manner.  They  often  form 
shells  of  great  beauty  and  variety.  Becoming  especially  interested 
in  these  low  forms  of  life,  he  determined  to  lay  aside  all  other  work, 
and  to  devote  himself  entirely  to  the  study  of  these  minute  beings. 
So  studiously  did  he  adhere  to  this  resolution,  that  for  several  years 
he  allowed  nothing  to  interfere  with  this  especial  study.  With  the 
object  of  collecting  material,  he  visited  ponds,  ditches  and  streams 
in  this  and  other  States,  examining  also  the  mould  on  stones  and 
between  the  bricks  of  houses,  and  then  patiently  observed  with 
the  microscope,  and  delineated  with  a  master  hand,  the  protean 
amoeba-like  changes  exhibited  in  the  life  history  of  these  wonderful 
beings. 

The  result  of  this  incessant  and  arduous  labor  was  the  produc- 
tion of  the  magnificent  monograph  "  Fresh  Water  Rhizopods  of 
North  America, "  which  appeared  in  1879  as  one  of  the  Reports 
of  the  United  States  Geological  Survey  of  the  Territories. 

To  those  wishing  to  engage  at  some  future  time  in  similar  re- 
searches it  may  not  prove  uninteresting  to  know  that  this  great 
work  was  accomplished  by  means  of  a  microscope  that  cost  S50, 
provided  with  but  two  objectives  of  moderate  magnifying  power. 
In  the  sediment  of  a  few  drops  of  water  squeezed  from  a  piece  of 
moss,  thirty-eight  diflTerent  kinds  of  rhizopods,  together  with  ex- 
amples of  Micrasterias,  Euastrum,  Doeidium,  Closterium  and  other 
desmids,  together  with  several  species  of  diatoms,  were  revealed  by 
this  simple  apparatus. 

Notwithstanding  that  Dr.  Leidy  invariably  made  use  of  very  sim- 
ple instruments  in  his  microscopical  investigations,  he  rarely  made 
mistakes,  though  the  first  to  admit  such  when  substantiated.  In  this 
connection,  it  may  be  appropriately  mentioned,  that  his  observation 
made  in  1861,  that  the  Gregarina,  a  minute  unicellular  entozoon, 
infesting  the  stomach  of  the  cock-roach  and  other  insects,  was 
provided  with  muscular  fibres,  was  questioned  by  European  micro- 
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scopirtta.  and  indeed,  was  denied  by  the  elder  Van  Beneden.  Thirty 
yeai-3  afterward,  the  observation  was  fully  confirmed  by  the  investi- 
gations of  the  younger  Van  Beneden,  who  admitted  that  he  must 
agree  with  Dr.  Leidy,  even  at  the  expense  of  his  father's  accuracy. 

Among  the  simple  forms  of  animal  life,  though  more  highly 
organized  than  the  Rhizopods  and  Gregarinie,  the  sponges  attracted 
Dr.  Ijeidy'a  attention.  Among  the  more  interesting  forms  described 
by  him,  may  be  mentioned  Plieronetna  Annae,  so-named  in  honor  of 
hid  devoted  wife.  He  was  the  first  to  correctly  describe  the  position 
which  that  exquisite  siliceous  sponge,  the  Eapleclella  of  the  Phili- 
piues,  assumes  in  a  state  of  nature  and  the  manner  in  which  it  Is 
anchored  by  its  strands,  a  reversed  position  having  been  previously 
asi^igned  to  it  by  the  greatest  of  English  anatomists.  The  beautiful 
hydroid,  Eneoryne  elegant,  resembling  a  minute  rose  bush,  was 
dredged  up  by  Dr.  Leidy,  in  the  bay  of  Newport.  This,  together 
with  sponges  and  other  marine  animals,  supplied  the  material  for 
his  paper  in  the  Journal  of  the  Academy  entitled :  "  Marine  In- 
vertebrate Fauna  of  Rhode  Island  and  New  Jersey."  Umatelia 
gracilig,  a  peculiarly  interesting  freshwater  polyzoon  was  discovered 
by  Dr.  Leidy  in  the  Schuylkill  river  just  below  the  Fairmount  dam.- 
Its  body  wall  is  so  translucent  as  to  permit  movements  of  the  ali- 
mentary canal  to  be  seen  under  the  microscope.  The  mouth  of  the 
polyp-head  or  bell  is  surrounded  with  a  circle  of  ciliat«d  tentacula. 
It  is  described  and  beautifully  illustrated  in  the  Journal  of  the 
Academy. 

While  invftitigations  like  those  just  referred  to  are  of  Interest  to 
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wards  shown  to  be  the  case.  Dr.  Leidy's  reputation  as  a  helmin- 
thologist  was  world  wide,  and  his  numerous  contributions  to  that 
subject  are  held  in  the  highest  esteem  abroad,  being  continually  re- 
ferred to  in  the  standard  works  of  Diesing,  Leuckart,  Cobbold  and 
others.  Throughout  the  United  States  he  was  regarded  as  the  high- 
est authority  on  entozoa  and  parasites.  Physicians  from  all  parts 
of  the  country  were  constantly  sending  to  him  for  determination, 
flukes,  tape  and  thread  worms,  trichinae,  ticks,  etc.,  in  the  hope  of 
securing  suggestions  from  him  as  to  the  best  means  of  preventing 
the  recurrence  of  parasites  in  their  patients. 

His  "  Observation  on  the  Parasites  of  the  Termites  or  White 
Ants"  published  in  the  eighth  volume  of  the  Journal  of  the  Acad- 
emy, was  directly  in  this  line  of  investigation.  His  memoir  entitled, 
"  A  Flora  and  Fauna  within  Living  Animals, "  constituting  part  of 
the  Smithsonian  Contributions  to  Knowledge  for  1853,  had  already 
established  in  the  most  striking  manner,  the  fact  that  the  alimentary 
canal  of  many  animals  such  as  beetles,  cock-roaches  and  centipedes, 
are  the  natural  homes  of  a  most  diversified  animal  and  vegetable 
life.  Indeed  the  mucous  membrane  of  the  intestines  of  certain 
beetles  presents  the*api)earance  of  a  flower  garden.  The  description 
of  Enterobryu^  led  Prof.  Robin  to  the  later  discovery  of  the  species 
in  the  Julus  lerrestris  of  Europe. 

The  work  just  referred  to  is  not  only  a  remarkable  one  as  hav- 
ing revealed  to  the  naturalist  a  number  of  new  forms  of  animal 
and  vegetable  life  living  parasitically  within  the  bodies  of  higher 
animals  as  their  hosts,  but  as  containing  the  most  profound  reflections, 
the  truth  of  which  modern  research  has  confirmed  in  every  particular, 
upon  the  origin  and  extinction  of  life  upon  the  earth.  In  speaking 
of  the  origin  of  entozoa  and  entophyta  at  page  9  of  the  paper  under 
consideration,  the  author  observes :  "  The  study  of  the  earth's  crust 
teaches  us  that  very  many  species  of  plants  and  animals  became 
extinct  at  successive  periods,  while  other  races  originated  to  occupy 
their  places.  This  probably  was  the  result,  in  many  cases,  of  a 
change  in  exterior  conditions  incompatible  with  the  life  of  certain 

species  and  favorable  to  the  primitive  production  of  others 

Living  beings  did  not  exist  upon  earth  prior  to  their  indispensable 
conditions  of  action,  but  wherever  these  have  been  brought  into 

operation  concomitantly,  the  former  originated Of  the  life, 

present  everywhere  with  its  indispensable  conditions,  and  coeval  in 
its  origin  with  them,  what  was  the  immediate  cause?   It  could  not 
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have  existed  upon  earth  prior  to  its  essential  conditions;  anil  ib  it, 
therefore,  the  result  of  these  ?  There  ^pear  to  be  hut  trifling  stepe 
from  the  oscillating  particle  of  inorganic  matter  to  a  Bacterium; 
from  this  to  a  Vihrio,  thence  to  a  Monas,  and  so  gradually  up  to  the 
highest  orders  of  life!  The  most  ancient  rocks  containing  remains 
of  living  beings,  indicate  the  contemporaneous  existence  of  the  more 
compleK  us  well  as  the simplestof  organic  forms;  but,  nevertheless, 
life  may  have  been  ushered  upon  earth,  through  oceans  of  the  lowest 
types,  long  previously  to  the  deposit  of  the  oldest  palaeozoic  rocks  as 
known  to  us!!" 

Although,  unfortunately  for  science,  he  rarely  indulged  in 
such  speculations,  it  may  well  be  asked  where  in  the  whole  range 
of  biological  literature  can  there  be  found  a  more  concise  and 
fitting  statement  of  what  is  known  as  the  theory  of  Natural  Selection, 
Survival  of  the  Fittest  or,  in  aword,  of  Darwinism,  than  is  expressed 
in  the  above  quotation.  Prophetic  words  indeed:  the  "Origin  of 
Species"  appeared  five  years  later. 

As  a  further  illustration  of  the  wide  range  of  bis  biological 
studies  may  be  mentioned  his  knowledge  of  entomology.  This  was 
shown  in  a  most  happy  manner  some  thirty  yearSago  by  his  reply  to 
the  Councils  of  Philadelphia,  in  answer  to  their  inquiries  as  to  the 
best  methods  of  protecting  the  shade  trees  of  the  city  from  the 
depredations  of  insects.  Perfectly  familiar  with  the  structure, 
development  and  habits  of  the  canker  worm,  the  scale  bug,  the 
tufted  caterpillar,  the  sack  bearer,  and  the  borer,  the  insects  that 
are  most  destructive  to  our  shade  trees,  he  suggested  various  simple 
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ing-stick  insect,  Spectrum  femoratum,  communicated  to  the  Academy 
in  1847,  and  his  description  of  the  mechanism  by  which  the  mem- 
branous wings  of  the  locust  are  closed.  The  anatomy  of  the  hem- 
ipter,  Beloatoma,  then  a  rare  insect,  but  lately  quite  commonly  at- 
tracted by  the  electric  light,  was  the  subject  of  a  communication 
appearing  in  the  Journal  of  the  Academy.  The  admirable  figures 
in  that  paper,  as  well  as  those  illustrating  the  internal  anatomy  of 
the  neuropterous  insect  Corydalus  cornuius  in  its  three  stages  of 
existence  are  to  this  day  made  use  of  by  such  high  authorities  as 
Packard  and  others  to  illustrate  their  standard  works  on  entomology. 

One  of  the  most  important  of  Dr.  Leidy's  observations  upon  the 
structure  of  articulate  animals  was  his  discovery  in  1848  of  eyes  in 
barnacles,  Balaiius,  It  is  especially  interesting  in  this  connection 
to  note  the  fact  that  Darwin  remarks  in  his  monograph  on  the 
Cirripedia,  p.  48,  "  owing  to  Professor  Leidy's  discovery  of  eyes  in 
a  Balanus,  I  was  led  to  look  for  them  in  the  Lepadidae." 

During  the  same  year  there  appeared  in  the  American  Journal 
of  the  Medical  Sciences  his  researches  upon  the  comparative 
anatomy  of  the  liver.  This  communication  is  based  upon  the  study 
of  the  organ  in  numerous  invertebrate  and  vertebrate  animals  and  the 
view  is  advanced  that  its  structure  is  essentially  the  same  in  all  orders 
of  animals.  According  to  our  author's  theory,  the  liver  consists 
of  more  or  less  numerous  membranous  tubes  or  csecalined  with 
cells  whose  office  it  is  to  elaborate  the  bile  from  the  blood  sup- 
plying the  organ.  As  the  bile  so  elaborated  passes  from  the  cells 
into  the  spaces  between  them,  and  as  these  intercellular  spaces 
are  continuous  with  the  interior  of  the  inter-lobular  biliary  duct, 
thcjy  must  be  regarded  as  the  beginning  thereof.  The  intimate 
structure  of  the  liver  does  not  differ  then  in  any  way  from  that  of 
any  other  true  gland,  the  simplest  expression  of  which  is  a  basement 
membrane  separating  a  blood-vessel  from  a  secreting  cell.  This  view 
of  the  structure  of  the  liver  was  accepted  by  but  few  of  the  anatom- 
ists of  the  day.  It  has,  however,  been  shown  by  later  study  that  the 
liver  begins  as  a  diverticulum  of  the  intestine  in  which  the  relation 
of  the  basement  membrane  to  the  blood-vessels  and  secreting  cells  is 
the  same  as  that  indicated  by  Dr.  Leidy.  Further  modern  investiga- 
tion has  shown  that  the  liver  contains  more  urea  than  any  other  gland 
in  the  body,  thus  confirming  the  opinion  as  to  the  biliary  function  of 
the  tubes  opening  into  the  intestines  of  insects  and  which  have  been 
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usually  regarded  as  renal  by  most  anatomists  on  account  of  their 
containing  uric  acid  and  aodium  urate. 

In  1844,  Dr.  Leidy,  tlien  twenty-one  years  of  ag«,  was  asked  by 
Dr.  Amos  Binney,  of  Boston,  to  contribute  an  article  on  the  apecial 
anatomy  and  physiology  of  the  terrestrial  gasteropoda  of  the  United 
States  for  the  proposed  general  work  on  that  subject  then  in  prepara- 
tion by  the  latter.  Before  the  special  anatomy  was  completed,  the 
death  of  Dr.  Binney,  unfortunately,  put  a  stop  to  further  work  in 
that  direction.  Nevertheless,  the  resultof  Dr.  Leidy *s  investigations 
were  later  published  in  Binney'g  work  on  the  terrestrial  gasteropoda 
of  the  United  States,  as  edited  by  Gould.  To  appreciate  the  im- 
portance of  this  admirable  monograph,  beautifully  illustrated  from 
drawings  by  the  author,  it  must  be  remembered  that  at  the  time 
of  its  appearance,  the  only  systematic  work  on  the  anatomy  of  the 
roollusca  was  Cuvier's  classical  treatise  published  in  1817.  While 
it  is  true  that  there  are  some  errors  of  interpretation  in  Dr.  Leidy's 
paper,  recognized  later  by  the  author,  yet  to  this  day  it  is  in 
the  hands  of  every  specialist  and  is  continually  referred  to  in  the 
standard  works  on  the  anatomyof  the  mollusca.  In  this  connection 
it  is  an  interesting  fact  that  the  first  scientihc  communication  of  any 
kind,  made  by  Dr.  I^idy,  at  least  oa  far  as  known  to  the  writer, 
was  a  paper  on  the  anatomy  of  Littorina  angulifera  submitted  JuIt 
16th,  184-5  to  the  Boston  Society  of  Natural  History  and  published 
in  the  Journal  of  that  Society,  no  doubt  on  account  of  Dr.  Binney's 
interest  In  the  author. 

The  latter  was  not  then  a  member  of  the  Academy   of  Natural 
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and  coal  oil.  Many  of  these  were  new  to  science  and  constituted, 
as  we  have  seen,  the  subject  of  most  of  his  researches  upon  the 
anatomy  of  the  invertebrates.  The  opportunities  afforded  at  that 
time  for  investigating  the  anatomy  of  vertebrates,  other  than  the  most 
common  forms,  were  very  limited,  depending,  as  the  Zoological 
Garden  had  not  been  established,  upon  the  chance  of  a  travelling 
menagerie  losing  a  specimen  by  death  while  exhibiting  in  the  city. 

His  contributions  to  our  knowledge  of  the  anatomy  of  recent  ver- 
tebrates were,  therefore,  few  in  number.  Among  these  may  be 
mentioned  his  communication  in  the  Proceedings  of  the  Academy, 
illustrated  with  figures,  on  certain  peculiar  bodies  resembling  the 
Pacinian  corpuscles  of  man,  found  along  the  course  of  the  intercostal 
nerves  in  the  boa  constrictor.  The  anatomy  of  the  abdominal  viscera 
of  the  three-toed  sloth,  the  subject  of  another  communication  to  the 
Academy,  is  interesting  as  containing  a  description  and  figure  of  the 
embryo  sloth  with  membranes. 

In  1852  there  appeared  in  the  Journal  of  the  Academy  his  im- 
portant memoir  "  Description  of  the  Osteological  Characters  of  a 
New  Genus  of  Hippopotamus. "  By  a  comparison  of  the  skulls  in  the 
Museum  of  the  Academy,  the  author  proves  that  the  animal  from 
Liberia  not  only  diflTers  from  that  of  the  Nile,  as  had  been  previously 
supposed  by  Dr.  Morton,  but  that  it  belongs  to  a  diflTerent  genus 
which  he  named  at  first  ChcerodeSy  but  afterward  Chceropsis,  the 
former  name  having  been  already  adopted  for  an  insect.  It  is  an 
interesting  fact  that  while  his  opinion  of  the  generic  distinction  of 
CfuBTopais  from  Hippopotamus  was  not  accepted  by  the  zoologists  of 
that  day  and  is  questioned  by  many  even  now,  its  correctness  has 
been  fully  established  by  the  recent  researches  of  one  of  the  highest 
authorities,  Prof.  Alphonse  Milne  Edwards. 

Dr.  Leidy's  contributions  to  the  general  or  histological  anatomy  of 
vertebrates  were  but  few  in  number.  Mention  should  be  made,  how- 
ever, of  his  communications  to  the  Academy  and  to  the  American 
Journal  of  Medical  Sciences,  on  the  development  of  the  Purk- 
injean  corpuscles  of  bone,  the  structure  of  the  intercellular  sub- 
stance of  articular  cartilage,  and  the  disposition  of  the  sheath  of 
muscular  fasciculi.  Dr.  Leidy,  in  the  paper  first  mentioned,  showed 
that  the  bone  cells,  or  Purkinjean  corpuscles,  are  derived  from  the 
pre-existing  cartilage  cells,  the  canaliculi  being  prolongations  or  pro- 
trusions of  the  cell  wall.  As  regards  the  structure  of  the  intercellular 
substance  of  articular  cartilage,  basing  his  observations  on  the  fact 
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that  tbe  latter  fractures  in  a  direclioD  perpendicular  to  its  surrace, 
he  showed  that  it  coDgiatsof  extremely  fine,  traospareot  filaments, 
upon  the  existence  of  which  depends  the  digpoeition  of  the  cell« 
in  rows.  He  also  demonstrated  that  the  filaments  of  fibrous  tiiwue 
forming  the  sheath  of  muscular  fasciculi  are  disposed  diagonally 
around  the  latter,  becoming  straight  at  their  rounded  extremities. 
He  pointed  oat  the  advantage,  functionally,  of  such  arrangement,  by 
which  the  muscular  power  is  conveyed  to  the  parte  ti)  be  moved  with- 
out entailing  any  loss. 

As  an  illustration  of  the  extent  and  variety  of  his  researches  in 
histology,  it  may  be  mentioned!  that  about  this  period  he  translated 
from  the  (ierman.Crliige's  Atlas  of  Pathological  Histology,  a  standard 
work  at  that  time. 

Dr.  Leiily's  studies  of  the  structure  of  the  human  body  were  fully 
set  forth  in  his  admirable  treatise  upon  human  anatomy,  so  that  he 
but  rarely  published  any  special  communications  upfn  that  subject. 
His  researches,  however,  upon  the  development  of  the  intermaxillary 
bone  in  man,  the  structure  and  development  of  the  temporal  bone, 
the  nature  and  relations  of  the  crico-thyroiil  membrane  and  adjacent 
luUHcloi  of  the  larynx  are  well  worthy  of  consideration.  To  <ioeihe. 
great  alike  as  philosopher,  poet  and  naturalist,  science  is  indebted  fur 
the  discovery  of  the  intermaxillary  bone  in  man.  Its  recognition, 
however,  at  the  time  Dr.  Irfidy  l>egan  his  study,  hail  l>een  confine)! 
to  abnormal  conditions  due  to  an  arrestof  derclopnienl.usin  hare-lip. 
its  exact  Itniius  and  the  periu<]  of  life  in  whieh  it  occurs  as  a  distinct 
pie<-e  not  having  ticen  accurately  determined.  He  made  it  tlje  mili- 
jeet  of  11  wiJerial  investigatiim.  The  rcfult  of  his  ctiiily,  based  ujioii 
theexaniiualionuf  anumlierof  human  cmbryiK',  wasemlnKlieil  in  hi^ 
nl»*iTvniiiin!<  on  thr  exi^ttrnce  of  ihc  iniiTmaiEillHry  bone,  in   whiih 
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the  scute,  the  antrum  and  attic,  based  upon  beautiful  preparations, 
differ  so  essentially  from  those  given  in  systematic  treatises  that  it 
may  be  truly  said  he  has  thrown  a  flood  of  light  upon  the  anatomy 
of  that  most  complex  of  bones.  It  should  be  mentioned  in  this  con- 
nection that  while  he  admits,  with  Prof.  Huxley,  the  presence  of 
two  ossificatory  centers  in  the  development  of  the  temporal  bone, 
the  prootic  and  opisthotic,  he  views  the  so-called  third  centre  or 
epiotic  bone,  not  as  a  distinct  centre,  but  as  a  continuous  out-growth 
of  the  posterior  semicircular  canal. 

He  was  one  of  the  few  anatomists  who  described  the  vocal  mem- 
branes of  the  larynx  as  being  membranes  instead  of  cords.  The  latter 
name,  most  inappropriate  and  misleading,  was  originally  given  to 
them  because  it  was  supposed  that  the  voice  was  produced  in  the 
same  manner  as  sounds  are  produced  by  the  vibration  of  strings, 
whereas  the  larynx  is  rather  comparable  to  a  reed  instrument,  such 
as  the  oboe. 

In  an  excellent  paper,  well  illustrated,  he  described  accurately 
the  structure  and  attachments  of  the  crico-thyroid  membrane 
as  well  as  the  relations  of  the  adjacent  muscles,  more  particularly 
of  the  thyro-arytsenoideus,  and  thyro-epiglottidseus,  the  superior 
and  inferior  arytseus  epiglottidseus. 

The  first  edition  of  the  "Elementary  Treatise  on  Human  Anatomy'* 
was  published  in  1861.  It  is  one  of  the  best  works  ever  offered  to  the 
medical  profession  on  the  subject,  and  more  than  fulfilled  its 
author's  anticipations  of  usefulness.  The  work  was  prepared,  not 
in  the  hope  that  it  would  supersede  the  classical  treatises  already 
before  the  profession,  but  to  place  in  the  hands  of  students  and  prac- 
titioners of  medicine  a  work  on  human  anatomy  which,  while  brief 
and  clear,  should  be  sufficiently  complete  for  all  practical  pur- 
poses. The  description  of  the  various  organs,  illustrated  by  excel- 
lent figures,  many  of  them  original,  is  always  lucid  and  graphic. 
Especially  is  this  true  of  the  observations  upon  general  histology, 
usually  prefacing  the  descriptions  of  great  systems  such  as  the  mus- 
cular, alimentary,  nervous  systems,  etc.  One  of  the  striking  features 
of  the  work  is  the  employment  in  the  text  of  the  English  name 
only  for  the  part  to  be  described,  the  Latin  or  other  synonyms 
being  given  in  foot  notes,  thus  greatly  simplifying  the  nomencla- 
ture. The  work  throughout  bears  the  impress  of  the  comparative 
anatomist,  of  one  as  familiar  with  the  structure  of  an  infusorial 
animalcule  as  with  that  of  the  complex  vertebrate. 
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The  variety,  extent  and  exactneHs  of  Dr.  Leidy's  knowledge  of 
nature  was  unsurpassed,  if  equalled,  by  that  of  any  liring  naturalist. 
It  was  this  familiarity  with  all  natural  objects  which  invariably  im- 
pressed those  brought  in  personal  contact  with  him.  If  some  min- 
ute infusorian  were  casually  mentioned  in  conversation,  one  would 
have  supposed  from  his  remarks  that  he  had  devoted  his  life  to  the 
study  of  the  Protozoa;  an  intestinal  worm  being  the  subject  of  dis- 
ousstnn,from  his  description  of  ite  structure,  origin  and  mode  of  life, 
it  would  have  been  inferred  that  helminthology  was  his  exclusive 
specialty.  The  opportunity  of  seeing  him  dissect  an  insect,  mollusk 
or  vertebrate,  would  soon  convince  one  that  he  was  a  most  skilful 
anatomist,  A  fragment  of  rock,  a  plant,  a  shell  submitted  to  him 
called  forth  criticisms  worthy  of  the  professional  minerali^ist,  bot- 
anist or  conchojogist. 

Profound  as  was  his  knowledge  of  living  plants  and  animals,  it 
can  be  truly  said  that  his  acquaintance  with  the  extinct  forms  of  life 
was  equally  so.  Indeed  it  washisgreat  familiarity  with  the  existent 
types  of  vegetable  and  animal  life  that  so  eminently  qualified  him 
to  determine  fossil  forms. 

In  the  year  1847  Dr.  Hiram  A.  Prout  of  St.  Louis,  puhlished  in 
the  American  Journal  of  Science  and  Arts  the  description  of  a 
fossil  maxillary  hone  of  Paleothertum,  from  near  White  River, 
Nebraska.  This  communication  at  once  directed  the  attention  of 
geologists  and  paleontologists  to  the  Mauvaises  Terres. 

At  about  the  same  time  Dr.  S,  D.  Culhertson  of  Chambereburg, 
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specimens,  with  others  obtained  from  the  same  locality,  were  sent 
to  Dr.  Leidy  by  Prof.  Baird,  who,  with  his  characteristic  judg- 
ment, remarked  that  Dr.  Leidy,  though  but  thirty  years  of  age,  was 
the  only  anatomist  then  in  the  United  States  qualified  to  determine 
their  nature. 

The  findingof  these  fossils,  together  with  the  appreciation  of  their 
value  and  the  recognition  of  their  relations,  constitutes  a  discovery 
which,  if  equaled,  has  never  been  surpassed  in  importance  by  any 
other  contribution  to  paleontology. 

The  "  Ancient  Fauna  of  Nebraska"  appeared  in  1853.  It  con- 
tained descriptions  of  the  fossil  remains  just  referred  to,  together 
with  some  previous  publications  to  be  mentioned  hereafter,  and  was 
the  beginning  of  a  most  brilliant  series  of  paleontological  researches. 
They  extended  over  a  j)eriod  of  more  than  forty  years  and  culminated 
in  discoveries  which,  together  with  others  made  in  the  same  field,  are 
regarded  by  many  as  going  farther  to  establish  the  doctrine  of  evolu- 
tion than  all  the  other  facts  hitherto  advanced  in  favor  of  that 
theory.  The  remains  of  the  extinct  animals  described  in  this  work 
excited  a  great  deal  of  attention  when  submitted  to  the  Academy, 
as  they  were  the  first  fossils  brought  from  the  tertiary  beds  of  the 
West.  They  were  of  a  more  generalized  type  of  structure  than  those 
living  at  the  present  day,  a  remarkable  feature,  especially  in  the  case 
of  the  Tertiary  mammalian  remains  discovered,  some  of  which,  to  a 
considerable  extent,  bridged  the  gap  between  extinct  and  recent 
mammals.  These  facts,  commented  upon  as  so  remarkable  at  the 
time,  afterwards  became  perfectly  intelligible  in  the  light  of  the  the- 
ory that  the  early  tertiary  mammals  must  be  regarded  as  the  ances- 
tors of  those  living  at  the  present  day. 

Among  the  ancient  mammals  from  the  tertiary  beds  of  Nebraska 
described  by  Dr.  Leidy,  may  be  mentioned  Po'e brother ium,  a  ruminant 
nearly  allied  to  the  musk  deer  and  through  Procameltis,  described 
later  by  our  author,  the  ancestor  of  the  camel.  AgriochBriis  and 
Oreodon,  peculiar  ruminants,  were  especially  interesting  as  filling  up 
the  interval  between  ^no/>/ofAmuin  of  Cuvier  and  recent  ruminants, 
as  Zeuglodon,  whose  vertebne  were  once  so  commou  in  Alabama  as 
to  be  used  for  fences,  and  which   brid        t  b  the 

carnivora  and  the  cetacea.      Oreodon,  in      i 
between  the  hog,  deer  and  the  camel,  a 
herds  inhabiting  the  whole  continent  £i 
Archeolheriiim,  a  recent  genus  of  suiUine 
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Si'rt-i'   Tritw    iif  SiaTli    AmMita""    which    appeared,     beaulifullv 
ili[«m»t«i.  ill  If^^i.TVi-  jt^n  *fter  ibe  publicaoos  of  ibe  "  AnfieDl 

,'i'  i.rn  uf*  ^bH  I^-  Lc^y  bev^n  hb  reM«rche*  upoo  the  extin<-t 
^(.itn-  f«ni»ore»*J*  ijiifcrenc*  of  opioivn  pr«Tul«4  v  to  whether 
i^mui  NiM»  :iff'  baJ  bera  di^oovered  ^inoe  tb«  »lotb-tike  nilure  of 
IfMnfMuc  v«f  ttiii'fkctcinlT  dtienuiiMd  wert  ib«  trawioj  ^f  ibat 
uiiinw  ir  ic't-Af  i^^mFwhat  clu^ly  illkd.  Dr.  Leidj  fboseil  oi>ii- 
,i,^>-p'i  uife:  vhiie  wreral  of  lb«  b>jii««  in  qufwti"a  were  thrn- 
n  '^fitauit-ei,  maor  that  bail  hiiheno  b««o  regarded  a"  -ui-h 
«.tT-  LnoruNedly  the  rtniain;  uf  <-(h<-r  eilinct  edeataU  imih  a.* 
i».nttunf^  Mi'odon.  Me^itkerium.  -Sftlid'/llterium.  etc.,  ihe  gvneru- 
-uii'  si».tii:  rfiaraiter'  uf  Mfg-ilonut  bdiu-i  clearlv  indkateil  a^  wi-ii 
.«■  uiiw  'f'  i^^  ■•lb(-r  Edentata  ju^t  iuriiU->ii^).  manr  of  nhirii 
,mi  u^ta^T  '**"  *J*^ri''*^  ''7  (-'uvier  aod  <  (wen.  A*  aa  illuriraiivii 
,,  :,w  ;\»rtne«'  of  l>r.  I>-id_v'»  ileiermiiiaiion  "f  the  oaiurv  --f 
'^ffihuii^.  ■'  t"'y  l*^  nitiiii'ined  ihai  in  hL>  tir»t  desori|Ki<>D  he 
^i~  .•..:<^i  "T^^  '•■•'  1"  '1'^  biiidtr  ft*t  a,-  wtll  a.'  to  the  fori-  ftvt.  a 
,rpwLsr  =Jiiit'er  ihaii  i?  known  lo  b*loii!:  lo  «i_v  ..tbt-r  gi-nu*  iif  ibt- 
Vviti^***-  The  corrwiuwe  ofihi:'  view  wa?  fully  subi'iantiatr'i 
.?v  >  ;j.'»  iit-  >■<■*'■  I'y  ihtr  di^werv  of  n-niaiiis  of  Mtyilmiv-r  anioriv' 
»jivii  liie  (larticular  \m,u^  of  iW  feet  ihai  were  mi^^in^  in  tite  s[>e<- 
iiKttJ  p^vvi"U^ly  destrilieil  ha[i]vnf<l  \-  U-  reiireseQIOil.  Tbew 
,,-iv  n-a-k'  ibr  ^uKji:^T  of  s-irih-  further  oWrvaiioiiP  ujion  thr  fw-t 
■i   W  ;.-i.'.'nyj-. 

W  eiiiiK-t  ti-be:.  dU-ort^rt^l  in  [he  IVvoinan  ilep-i^it."  of  Illin..i. 
itf.i  Mi^«-'iiri  and  [hi-  Ik'votiinii  nud  (ariKHiiiVniii*  fomintiou^  -i 
i\uii\vlvaiiia  iiow  atlrartt-<l  bU  alt.  iiti<>n  and  were  niailc  tht-Mibji-ct 
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in  the  neighborhood  of  Bear  Creek,  which  appears  to  have  been  at 
one  time  a  vast  lake.  All  the  turtles  from  this  region  submitted  to 
Dr.  Leidy  for  determination  appear  to  have  been  species  of 
Testndo. 

The  "  Ancient  Fauna  of  Nebraska  "  is  a  very  remarkable  work  not 
only  on  account  of  the  admirable  descriptions  it  contains  of  animals 
long  since  extinct  whose  existence  on  this  continent,  as  in  the  case  of 
the  rhinoceros,  had  never  been  suspected,  but  particularly  in  view  of 
the  lack  of  opportunity  to  compare  the  fossil  remains  with  those  of 
recent  animals.  The  identification  of  fossil  remains,  the  determina- 
tion of  their  relations  and  affinities,  always  present  difficulties  to  the 
best  comparative  osteologists  even  when  studied  in  connection 
with  such  magnificent  collections  as  those  of  the  Royal  College  of 
Surgeons  or  of  the  Jardin  des  Plantes.  The  accuracy  of  Dr.  Leidy's 
work  is,  therefore,  specially  worthy  of  note  as  he  had  no  material 
for  comparison  except  that  contained  in  the  limited  collections  of 
the  Academy ;  yet  how  comparatively  few  are  the  errors  his  suc- 
cessors have  indicated. 

The  remains  of  the  extinct  gigantic  sloths  that  inhabited  North 
America  during  the  quaternary  period,  and  which  probably  were 
the  ancestors  of  similar  but  smaller  animals  now  living  in  South 
America,  early  attracted  the  attention  of  American  naturalists. 
As  long  ago  as  1797,  Thomas  Jefferson,  in  a  communication  to  the 
American  Philosophical  Society,  described  certain  bones  discovered 
in  a  cave  in  Green  Briar  County,  Virginia,  which  he  regarded, 
on  account  of  the  claws,  as  being  the  remains  of  a  carnivorous 
animal  which  he  named  Megalonyx.  The  bones  being  sub- 
sequently presented  to  the  American  Philosophical  Society 
were  again  described  by  Dr.  Wistar,  who,  basing  his  opinion  upon  the 
form  and  arrangement  of  the  bones  of  the  feet,  suggested  that 
Megalonyx  was  a  kind  of  Sloth  and  not  a  carnivorous  animal  as  Mr. 
Jefierson  had  very  naturally  supposed.  An  examination  by  the 
great  paleontologist  Cuvier,  of  casts  of  these  bones  sent  to  him  by 
Mr.  Peale,  fully  confirmed  Dr.  Wistar's  opinion  as  to  the  sloth-like 
nature  of  Megalonyx  Jeffereoni,  as  it  was  afterwards  called  by  Dr. 
Harlan.  The  original  specimen  described  by  Mr.  Jefferson,  now  in 
the  Museum  of  the  Academy,  together  with  other  remains  of 
Megalonyx,  Megatherium,  etc.,  obtained  from  Tennessee,  Mississippi, 
Kentucky,  Alabama  and  Georgia,  constituted  the  material  upon 
which  was  based  Dr.  Leidy's  admirable  "  Memoir  on  the  Extinct 
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Sloth  Tribe  of  Korth  America "  which  appeared,  beautifully 
illuBtrated,  in  1855,  two  years  after  the  publication  of  the  "Ancient 
Fauna  of  Nebraska." 

At  the  time  that  Dr.  Leidy  be^an  his  researches  upon  the  extinct 
sloths  considerable  difference  of  opinion  prevailed  ae  to  whether 
certain  bones  that  bad  beeu  discovered  since  the  aloth-Uke  nature  of 
Megalonyx  was  satisfactorily  determined  were  the  remains  of  that 
animal  or  of  one  somewhat  closely  allied.  Dr.  Leidy  showed  con- 
clusively that  while  several  of  the  bones  in  question  were  those 
of  Megalonyx,  many  that  had  hitherto  been  regarded  as  such 
were  undoubtedly  the  remains  of  other  extinct  edentata  such  as 
Oiialhopsit,  Mylodon,  Megatherium,  Scelidotherium,  etc,  the  generic 
and  specific  characters  of  Megalonyx  being  clearly  indicated  as  well 
as  those  of  the  other  edentata  just  mentioned,  many  of  which 
had  already  been  described  by  Cuvier  and  Owen.  As  an  illustration 
of  the  exactness  of  Dr.  Leidy's  determination  of  the  nature  of 
Megalonyx,  it  may  be  mentioned  that  in  his  first  description  he 
attributed  hve  toes  to  the  hinder  feet  as  well  as  to  the  fore  feet,  a 
greater  number  than  is  known  to  belong  to  any  other  genus  of  the 
Tardigrada.  The  correctness  of  this  view  was  fully  substantiated 
the  following  year  by  the  discovery  of  remains  ot  Megalonyx  among 
which  the  particular  bones  of  the  feet  that  were  missing  in  the  spec- 
imens previously  described  happened  to  be  represented.  These 
were  made  the  subject  of  some  further  observations  upon  the  feet 
of  Megalonyx. 
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afterwards  regarded  as  spines,  which  is  also  the  opinion  of  Sir 
Richard  Owen.  According  to  the  recent  researches  of  Trautschold, 
however,  the  parts  in  question  in  Edestus  are  really  teeth  as 
Dr.  Leidy  first  supposed. 

Various  genera,  CochlioduSy  Helodus,  Chomatodus  and  Ctenopty- 
ehiuawere  also  described,  and  their  relations  to  the  living  Cestracion 
Phillippi  or  Port  Jackson  shark  of  Australia  were  pointed  out. 
The  jaws  of  this  fish,  a  relic  of  the  most  remote  ages  and  of  living 
Placoids,  and  resembling  most  the  extinct  carboniferous  fishes  just 
mentioned,  are  covered  with  rounded  plates  much  like  a  cobblestone 
pavement,  instead  of  the  lancet-shaped  teeth  so  characteristic  of  the 
sharks  of  the  present  day. 

About  this  period  the  remains  of  the  Walrus  discovered  upon  the 
coasts  of  Virginia  and  New  Jersey,  were  identified  as  being  of  the 
same  species  as  the  recent  Trichecus  Rosmarua^  which  once  lived  in 
great  numbers  in  the  Gulf  of  St.  Lawrence.  These  remains  were 
regarded  as  those  of  individuals  that  had  been  fioated  upon  fields  of 
ice  and  ultimately  deposited  upon  our  southern  coasts,  or  of  such 
as  may  be  supposed  to  have  migrated  to  the  South  during  the  Glacial 
epoch. 

It  is  well  known  that  the  remains  of  the  Peccary  have  been  found 
in  considerable  quantities  in  the  states  of  Illinois,  Kentucky,  Iowa, 
Missouri  and  Virginia.  Dr.  Leidy  was  at  one  time  inclined  to 
think  that  these  remains  represented  a  number  of  genera  and  species. 
A  more  recent  study,  however,  based  upon  an  examination  of  the 
recent  Peccaries,  which  the  lack  of  material  had  previously  rendered 
impossible,  convinced  him  that  the  remains  hitherto  described 
might  all  be  referred  to  Dicotyles  compressvs.  He  adds,  however, 
that  if  the  anatomical  characteristics  oflTered  be  considered  sub- 
generic,  then  the  name  Platygomis  compressus,  previously  employed, 
would  include  all  the  genera  and  species. 

In  the  year  1865  there  was  published  in  the  Smithsonian  Con- 
tributions to  Knowledge  one  of  the  most  important  of  Dr.  Leidy*s 
paleontological  works:  the  memoir  entitled  "Cretaceous  Reptiles  of 
the  United  States."  Most  of  the  fossil  remains  constituting  the 
subject  of  this  memoir  were  obtained  from  the  Green  Sand  or  Marl 
of  New  Jersey,  so  extensively  excavated  for  agricultural  purposes. 
They  are  preserved  in  the  Museum  of  the  Aca(  y.  Among  them 
are  those  of  the  extinct  crocodile  Thtyra^osa  ,  closely  allied 
anatomically  to  the  Gavial  of  the  Gkmges,  the  irhich  measures 
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nearly  four  feet  In  length  and  two  feet  in  breadth.  Other  interesting 
crocodile-like  reptiles  described  aa  of  the  same  general  character  in 
the  work  were  Bottoeaiirus  and  Hypogaumt.  The  huguOtmo/tagauruf 
and  D'utconauria  measuring  sixty  feet  in  length  appear  to  have  repre- 
sented in  our  waters  the  Plaiosaurus  of  the  English  cretaceous  aeae. 

The  teeth  and  some  of  the  bones  of  the  extremities  of  Momgaunu, 
an  extinct  saurian  reBcmbliug  in  some  respects  existing  reptiles  like 
the  Monitor  and  Iguana,  were  also  described.  In  the  case  of  the 
extremities  this  was  especially  important,  as  few  bones  that  could 
be  identified  as  such  had  been  discovered  among  the  remains  of 
^/osataxnu  hitherto  described.  Indeed  Cuvier  was  so  much  impressed 
with  the  absence  of  any  remains  of  extremities  in  the  case  of  the 
celebrated  Msestricht  specimen  now  preserved  in  the  Jardin  dee 
Plantes  that  at  first  he  was  led  to  doubt  whether  the  aaiinal 
possessed  any  limbs.  Dr.  Leidy  also  called  attention  to  the  remark- 
able character  of  the  vertebral  column  of  Mog(uaHnu.  the  co-ossiGca- 
tion  in  the  hinder  part  of  the  tail  and  of  the  chevron  bones  with  the 
bodies  of  the  vertebrse,  a  condition  previously  known  only  in  fishes. 

One  of  the  most  remarkable  reptiles  described  by  Dr.  Leidy  was 
Sadrotaurtts  Foitlkii,  the  restoration  of  which  forms  a  conspicuous 
object  in  the  Museum  of  the  Academy.  It  resembles  somewhat  the 
Iguana  and  Cyclura  among  existing  lizards.  This  gigantic  reptile, 
the  representative  during  the  cretaceous  period  of  North  America  of 
the  Iguanodon  of  the  Wealden  of  England,  was  twenty-eight  feet 
long  and,  judging  from  the  development  of  the  pelvis  and  the  great 
diHcrence  in  the  aiiie  of  the  hind  aa  compared  with  the 
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discovered.  Among  the  other  reptilian  remains  discovered  in  the 
marl  of  New  Jersey  many  were  recognized  as  being  those  of  turtles 
such  as  ChelonCy  Emys  and  Trionyx,  Bothremya  Cookii  found  near 
Barnsboro,  of  especial  interest  as  being  the  first  Chelonian  skull 
discovered  in  the  Green  sand  formation  in  the  United  States,  was 
regarded  as  closely  allied  to  the  great  turtle  of  the  Amazon,  Podoc- 
nemys  expansa. 

During  the  time  intervening  between  the  years  1853  and  1866, 
the  able  and  indefatigable  explorer,  Dr.  F.  V.  Hayden,  made 
several  visits  to  Nebraska  and  Dakota,  returning  each  time  with 
large  collections  of  the  remains  of  the  extinct  animals  of  that  region, 
those  from  the  vicinity  of  the  Niobrara  river  being  the  first  obtained. 
All  these  fossils  were  submitted  to  Dr.  Leidy  for  determination 
and,  together  with  those  previously  described  in  the  "  Fauna  of  Ne- 
braska, "  etc.,  already  referred  to,  constituted  the  subject  of  his  great 
work, "  The  Extinct  Mammalian  Fauna  of  Dakota  and  Nebraska," 
which  appeared  as  Volume  VJ I  of  the  Journal  of  the  Academy,  in 
1869.  In  this  remarkable  work  over  seventy  genera  with  numerous 
species  of  extinct  mammalia,  many  of  them  new  to  science,  were  first 
described.  The  Carnivora,  Pachydermata,  Kuminantia,  Proboscidea, 
Bodentia  and  Insectivora  were  especially  well  represented.  Remains 
of  the  Equine  family  were  most  conspicuous. 

The  vast  number  of  bones  from  the  pliocene  deposits  of  Dakota 
recognized  by  Dr.  Leidy  as  being  the  remains  of  horses,  led  him  to 
infer  that  the  North  American  Continent,  during  that  period,  was 
emphatically  the  country  of  the  horse,  the  diflTerent  forms  being 
then  better  represented  than  in  the  recent  fauna  of  any  part  of  the 
world.  He  was  specially  interested  in  the  relations  of  the  extinct 
horses  to  each  other  and  to  those  of  the  present  day. 

His  first  communication  on  this  subject  was     made    to    the 
Academy  in  1847  ;  his  last  as  recently  as  May,  1890.     He  made 
a  collection  of  the  skulls,  jaws,  teeth,  bones  of  the  limbs,  etc.,  of  the 
different  breeds  and  ages  of  recent  horses  with  the  view  of  comparing 
them  with  the  corresponding  parts  of  the  extinct  forms.  In  speaking 
of  the  great  diflUculties  experienced  when  endeavoring  to  positively 
identify  certain  bones  as  those  of  one   so-called  species  of  ho 
as  distinguished  from  another,  he  observes  that  if  the  **  bonee       [ 
teeth  of  the  domestic  horse,  the  mule,  the  ass,  the  dj 
hemione,  the  quagga,  the  daww,  and  the  zebra,  were  c< 
they  might  readily  be  considered  as  belonging  to  va 
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s[)ecies,  "  and  that  the  "  bones  and  teeth  of  the  three  last  named 
specie!*  are  so  nearly  alike  that,  had  they  been  found  in  a  fossil 
state  in  Bouthern  Africa  instead  of  the  living  animals,  thev  would 
have  been  unhesitatingly  considered  as  pretaining  to  a  single 
species."  To  this  circumstance,  so  thoroughly  appreciated  by  the 
author,  was  due  his  caution  in  identifying  the  remains  submitted  to 
him  as  belongiug  to  any  particular  species  of  the  horae.  Indeed 
the  difficulties  are  so  great  in  determining  to  what  particular  spedes 
or  genus  the  remains  of  extinct  horses  are  to  be  assigned,  that  it  is 
impossible  to  say  whether  or  not  the  several  forms  first  described 
by  Dr.  Leidy,  are  the  same  as  those  subsequently  described  by 
others. 

Without  committing  himself  to  any  positive  theory  of  the  origin 
of  the  horse,  it  may  be  said  that  Dr.  Leidy,  provisionally  at  least, 
regarded  the  genus  Eqiiug  of  the  Pliocene  period  as  the  deecendaut  of 
the  Merychipptis,  or  a  similar  form,  which  in  turn  had  descended  from 
Prolohippud  and  Hipparion,  the  latter  haviug  replaced  the  Paro' 
kippus  of  the  Miocene,  which  had  been  preceded  by  the  Anekipjmt 
and  Anddlheriitvi  or  similar  forms  of  that  same  period.  As  to  the 
origin  at AnehH'nerium,\t  will  be  remembered,  as  already  mentioned, 
that  ill  his  description  of  that  genus  he  called  attention  to 
the  fact  that  this  curious  animal  resembled  Palaotheriwm  iD  the 
form  of  its  teeth,  and  the  horse  iu  the  character  of  its  skeleton. 

During  the  fivt  years  that  elapsed  after  the  publication  of  the  im- 
portant work  on  the  extinct  mammalia  of  Nebraska  and  Dakotajust 
referi^ed  to,  the  remains  of  a  great  number  of  extinct  vertebrates  bad 
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the  Uinta  mountains,  in  the  neighborhood  of  which  portions  of  the 
skull,  jaw  and  limb  bones  were  found.  Its  characters  were  so 
peculiar  and  unlike  those  of  any  other  known  animal  as  to  render 
its  ordinal  affinities  obscure.  That  great  difficulty  should  have  been 
experienced  in  determining  the  nature  of  Uintatheriurti  will  not 
excite  surprise  when  it  is  remembered  that  its  canine  teeth  resemble 
those  of  the  sabre-toothed  tiger,  its  molar  teeth  those  of  the  tapir,  its 
limbs  and  feet  those  of  the  elephant,  while,  as  subsequently  shown,  it 
appears  to  have  been  provided  with  two  pairs  of  horns.  This 
unusual  combination  of  characters  is  an  illustration  of  how  readily 
a  paleontologist  may  be  deceived  as  to  the  nature  of  an  extinct 
animal  when  fragmentary  remains  only  are  in  his  possession.  There 
can  be  no  doubt  that  had  the  skull,  jaws,  teeth  and  limbs  been  found 
by  different  paleontologists,  as  many  separate  genera  would  have 
been  described  and  named.  As  a  matter  of  fact,  when  the  tusk,  the 
first  part  of  Uintathei'ium  discovered,  was  found  by  Dr.  Corson  and 
submitted  to  Dr.  Leidy's  inspection,  the  latter  regarded  it,  as  he  him- 
self tells  us,  as  the  canine  ^tooth  of  some  large  carnivorous  animal 
allied  to  the  sabre-toothed  tiger  of  Brazil,  for  which  he  proposed  the 
name  XJintaiimatix  atrox.  The  association  in  the  same  individual  of 
a  tusk-like  tooth  with  two  pairs  of  horns,  tapiroid  teeth  and  ele- 
phantine limbs  would  have  beeo-  deemed  impossible  by  the  best 
comparative  osteologist  of  the  day  and  as  violating  in  every  particular 
the  principle  of  correlation  of  animal  structures  as  maintained  by 
Cuvier.  On  the  other  hand,  it  is  such  animals  as  Uintatherhun  and 
other  similar  extinct  highly  generalized  mammalian  types  that  the 
theory  of  evolution  would  lead  us  to  suppose  had  preceded  in  time 
their  more  specialized  descendants  of  the  present  day. 

This  great  work  was  the  last  of  Dr.  Leidy's  elaborate  and  im- 
portant treatises  on  the  paleontology  of  the  Western  States  and 
Territories  and  was  regarded  by  the  author,  at  that  time,  as  his  last 
paleont^)logical  work  of  any  kind. 

A  few  years  later,  however,  a  collection  of  fossils  from  the  Phos- 
phate Beds  of  South  Carolina  having  been  placed  at  the  disposal 
of  the  author  of  this  memoir,  he  induced  Dr.  Leidy  to  examine  the 
collection  with  the  view  of  ascertaining  if  there  were  among  the  re- 
mains any  extinct  animals  new  to  science,  or  of  especial  interest. 

The  result  of  his  study  of  this  collection,  as  well  as  that 
of  some  additional  specimens  obtained  from  the  same  locality  and 
elsewhere,  were  embodied  in    his   "Description  of  Vertebrate  Re- 
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niaioH  chiefly  from  the  Phosphate  Beds  of  South  Carolina,  "  pub- 
lished intheJournalof  the  Academy  for  1887.  Among  the  reroaioB 
of  estinct  animals  described  in  this  admirable  memoir  may  be  men- 
tioned the  teeth  of  the  gigantic  sharks,  rays  and  teliosts,  the  verte- 
brae, ear-bones  and  teeth  of  whales,  the  bones  of  the  manatee  and 
walrus,  the  teeth  and  bones  of  the  elephant,  Megatherium,  horse, 
tapir,  bison,  deer,  beaver  and  capybara,  many  of  which  were  repre- 
sentative  of  entirely  new  genera  and  species. 

Curing  the  interval  elapsing  between  the  publication  of  the  work 
just  referred  to,  and  his  death.  Dr.  Leidy,  from  dme  to  time  as 
occasion  ofiered,  made  communications  to  the  Academy  an  the 
remains  of  extinct  animals  submitted  to  him  for  determination.  All 
of  these  observations  are  of  interest  and  importance  and  are  marked 
by  the  same  exactness  and  accuracy  of  description,  bo  characteristic 
of  all  the  work  of  the  great  paleontologist. 

It  will  be  observed  from  this  necessarily  brief  resum£  of  Dr.  I^idy's 
work  that  he  made  contributions  to  the  sciences  of  mineralogy, 
botany,  zoology ;  general,  comparative  and  human  anatomy,  and 
paleontology.  Of  his  numerous  scientific  communicationseome  were 
very  brief,  mere  notices ;  others  exhaustive  and  elaborate  treatises. 
His  work,  however,  whether  lengthy  or  brief  was  always  moetezact 
and  accurate.  Later  investigators  in  the  same  fields  of  research 
have  been  able  to  poiut  out  but  few  errors  of  interpretation,  still 
fewer  of  fact.  His  works  are  essentially  records  of  facts,  often 
'  and  of  the    greatest   scientific  importance,  containing    but 
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HEW  AMEBICAH  MTXOMTCETES. 
GEO.  A.  REX,  M.  D. 
Pliyianim  nuoleatum. 

Sporangia  exactly  spherica],  about  *5  mm.  in  diameter,  stipitate, 
erect  or  siightiy  nodding ;  wall  of  sporangium  membranaceous,  rup- 
turing irregularly,  generally  thickly  studded  with  rounded,  white 
lime  granules. 

Stipes  from  1  to  1*5  mm.  in  height,  subulate,  yellowish-white,  lon- 
gitudinally rugose.  Columella  wanting  ;  capillitium  composed  of  a 
very  closely  meshed  net  of  delicate  snow-white  tubules  with  minute 
round  or  rounded  white  granules  of  lime  at  the  intersections.  In 
the  center  of  the  capillitium  net,  there  is  usually  a  conspicuous  mass 
of  lime  generally  forming  a  shining  white  ball,  not  continuous  with 
the  stipe,  although  sometimes  having  a  prolongation  downward 
toward  it,  this  ball  being  rarely  supplanted  by  a  closely  com- 
pacted mass  of  irregular  lime  granules  holding  the  same  relative 
position.  Spores  6-7  ii,  in  diam.,  brown  violet  in  color  ;  epispores 
delicately  spinulose,  although  apparently  smooth  when  examined 
under  medium  power  lenses. 

Fairmount  Park,  Philadelphia. 

This  species  most  nearly  resembles  in  appearance  and  habit  of 
growth  Fhys.  Petersii  B.  &  C.  var.  Farlowi  Host.,  but  may  be  dis- 
tinguished from  it  by  the  absence  of  a  columella,  by  the  central  ball 
of  lime  and  the  very  small  rounded  lime  granules  in  the  meishes  of 
the  capillitium.  Exceptionally  the  lime  granules  of  the  sporangium 
wall  are  sparse  or  absent  entirely,  in  which  case  the  wall  has  a  sil- 
very or  coppery  metallic  lustre. 

Phyiamm  penetrale. 

Sporangia  erect,  stipitate,  generally  ellipsoidal  or  pyriform,  rarely 
globose,  from '3  X*5  mm.  to  'SX'T  mm.  in  diameter.  Sporangium  walls 
membranaceous,  semi  transparent,  studded  sparsely  with  rounded, 
pale  yellow  or  yellow-gray  lime  granules,  rupturing  to  the  base  into 
fix)m  two  to  four  segments.  Stipes  very  variable,  from  '5  to  2  mm. 
in  height,  slender,  subulate,  longitudinally  rugose,  flattened  laterally 
toward  the  base,  translucent,  dull  red  or  golden  red  in  color. 

Columella  formed  by  a  continuation  of  the  stipe  penetrating  the 
sporangium  to  about  four-fiflhs  its  height,  reddish-yellow  in  color, 
slender,  tapering  to  a  wedge-shaped  end.     Capillitium  composed  of 
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a  doMJr  ftod  in^vlaHr  mesbed  reticulmioa  wf  deticu«  vbhe  tab- 
atei  vitfa  *  Tvublc  nnmber  of  obtiue  angled  or  irregulartT  roaBded. 
|mU«  t«I1ow  graonlo  of  lime  at  tbe  interaectio&a.  .^miw  fi-6~->  ->. 
in  diamMer,  brown  in  maa*.  delicaulr  spinnloer,  allboagh  appttr- 
entlr  nnacith  under  lenMs  of  medinm  power. 

Fainnount  Park,  Phila^  Adirondack  Mte.,  N.  Y^  White  Mt*^ 
N.  H..  Raogeler,  Maine  and  Ohio  (A.  P.  Morgan). 

The  leading  characteristic  of  this  species  is  its  columellsi,  which  is 
longer  than  that  of  anj  described  Fkftartam.  It  is  a  tme  oolDmella 
and  Dot  a  mere  aggregation  or  cotunit^lla-Uke  maM  of  Unie  gT«nul». 
such  as  maj  be  found  in  manj  species  of  Pkyantw^. 


.Sporangia  sessile,  lenticular  or  hemispherical,  flattened  above, 
and  concave,  sometimes  umbilicate,  below.  Walls  of  sporangia 
double,  separated  bj  a  well  marked  interspace  ;  external  wall  du#kr 
or  jrello wish- white,  paprraceow,  wrinkled  when  drr,  ultimately 
cracking  and  rupturing  irregularly  ;  internal  wall  thin,  menibrana- 
ceouB,  semi-transparent,  grayish,  rarely  iridescent. 

Columella  irregular,  sometimes  small  and  hardly  evident ;  upper 
surface  rugose  with  ri<lge«  or  thickening,  the  edges  of  which  briAle 
with  well  marked  spine-like  proceoses- 

Cnlumella  and  inner  surface  uf  base  of  sporangium  unifurmlv 
nut  brown  in  color.  Capiliitium  pure  white,  scanty,  comprMwd  uf 
simple,  NparMly  branched  »inuuu!t  threads  attachetl  to  the  spines  i\f 
the  columella  in  a  slightly  fasciculate  manner,  aud  radiating  thence 
to  the  inner  wall  of  the  sporan;;ium. 

SjMires  dark  violet,  I'J-IS  /'.in  diameter, spiuulo^  under  tiiedium 
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Gapillitium  composed  of  widely  separated  radial  threads  of  a  brown 
violet  color,  originating  by  triangular  plasmodic  expansions  at  the 
point  of  attachment  to  the  columella,  connecting  with  each  other  by 
lateral  branches  given  off  close  to  the  columella,  often  forming  a 
second  series  of  expansions  at  the  junctions,  then  running  to  the  sur- 
face where  they  branch  and  form  a  delicate  surface  net-work  of  a 
pale  brown  color  with  large  irregularly  oblong  meshes,  varying  from 
40  to  160  //.  in  length.  Terminal  and  recurved  portion  of  surface 
net-work,  frequently  composed  of  thickened  threads  which  unite 
with  the  terminal  branches  of  the  columella  forming  an  irregular 
plexus. 

Spores  7-8  m-  in  diameter,  ferruginous  color  in  mass,  with  thick, 
delicately  spinulose  epispores  which  are  apparently  smooth  under 
lenses  of  medium  power. 

Manhattan,  Kansas,  H.  J.  Webber. 

This  is  a  well  marked  species  with  distinctive  characters.  The 
meshes  of  the  surface  net- work  are  larger  than  those  of  any  species 
yet  described.  It  is  still  further  distinguished  from  Stemonitis 
splendens  Rost.  or  any  allied  species  by  its  ferruginous  colored 
spores  and  pale,  delicate  surface  capillitium. 

Stemonitii  Yirginieniii. 

Sporangia  erect,  stipitate,  gregarious,  growing  on  a  common 
hypothallus,  usually  found  in  small  isolated  clusters,  occasionally, 
however,  in  continuous  masses,  from  3-3*5  mm.  in  height,  including 
stipes,  about  '5  mm.  in  width,  cylindrical  or  elongated  ovate,  rounded 
at  apex  or  terminating  in  a  short- blunt  point,  and  often  umbilicate 
at  the  base. 

Stipes  averaging  1*3  mm.  in  length,  black  and  shining.  Colu- 
mella central,  running  to  the  apex  where  it  joins  the  capillitium  by 
several  terminal  branches. 

Capillitium  composed  of  an  intricate  net-work  of  numerous  slen- 
der, dark  brown,  flexuous  threads  orgiuating  in  the  columella  and 
joined  together  by  numerous  arcuate  lateral  branches,  terminating 
in  a  surface  net  parallel  to  the  walls  of  the  sporangium  ;  meshes  of 
the  surface  net  irregular  in  shape,  6-12  /i.  in  diameter,  often  evanes- 
cent in  the  upper  part  of  the  sporangium,  breaking  away  by  the 
dispersion  of  the  spores.  Spores  umber  brown  in  mass,  5*5  to  6*5  At. 
in  diameter,  epispores  conspicuously  reticulated  with  about  10-12 
reticulations  to  the  hemisphere. 

Allegheny  Mts.,  Virginia. 
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This  species  resembles  in  its  general  appearance,  Comatrir/M 
typhina  Roth.  The  threads  compoeing  the  mesheaof  the  eurfiiee  dK 
often  have  dark  bulbous  thickenings  of  about  twice  their  umial 
diameter,  occurring  irregularly  in  their  course  or  at  their  interaeo 
tioDS.  The  spores  are  beautifully  and  clearly  sculptured  with  deep 
reticulations,  which  can  be  d^«rniiDed  readily  with  a  lens  of  medium 
power.  The  species  may  be  distinguished  from  S.  dietyo^pom,  by 
its  more  strongly  marked  spore,  the  smaller  size  of  its  sporangia  and 
its  comatricba-like  habit  of  growth. 
Stamonltii  Bifrwotni. 

Sporangia  gregarious,  standing  on  a  common  hypothallus,  erect, 
more  or  less  cylindrical,  entire  height  with  stipe  about  4  mm. 

Stipes  '6  mm.  long,  black. 

Columella  central,  running  to  apex  of  sporangium,  then  sulHlivid- 
ing  into  several  branches.  Capillltium,  violet  black  in  the  center, 
arcuate, 'flex nous,  forming  a  loose  meshed  central  reticulation  which 
becomes  dark  violet  as  it  neurs  the  surface.  Surface  net-work,  com- 
plete and  characteristic  of  the  genus  only  on  the  lower  third  uf  the 
sporangium,  being  usually  irregular  in  the  middle  portion  and 
evanescent  or  falling  away  with  the  spores  toward  the  apex.  When 
perfect,  the  meshes  of  the  surface  net  vary  from  12-20  ••,  in  diam- 
eter. 

Spores  S  ,'i.  in  diameter,  nearly  black  in  mass,  deep  blacklub  viok-t 
singly  under  a  microscope.  Episiwres  thick,  sharply  and  [>n>nii- 
nenlly  spinulose  with  a  ijuite  moderate  amplification. 

Fairmount  I'ark,  rhilndelphia. 

This  species  is  noteworthy  for  its  comparatively  short  stiiNVs,  iti> 
very  spinulose  s|>ores  and  its  black  or  nearly  black  color,  the  slight 
iolct  tint  beiuK  only    apparent  on  close  iiis|)ection,  esiiet-ially  in 
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Comatrioha  irregnlarii. 

Sporangia  gregarious,  standing  on  a  common  hypothallus,  semi- 
erect,  drooping,  total  height  with  stipes  3*5  to  7  mm.  usually  about 
4  mm.,  very  irregular  and  variable  in  outline  and  size,  either 
irregularly  cylindrical  distorted  by  one  or  more  nodulose  swellings, 
or  irregularly  elongated  conical  or  ovate,  or  cylindrical  and  flattened 
laterally  with  longitudinal  grooves  on  the  flattened  sides,  or  occasion- 
ally regularly  cylindrical. 

Stipes  black,  slender,  usually  equalling  the  length  of  the  sporan- 
gia but  varying  from  one-half  to  twice  their  length. 

Columella  central,  slender,  flexuous,  running  to  the  apex  where  it 
branches  and  joins  the  capillitium.  Capillitium  composed  of  arcuate 
threads  which  radiate  from  the  columella  and  are  joined  together 
forming  a  central  irregular  reticulation  of  large,  coarse  loops  or 
meshes,  at  first  brown,  then  becoming  paler  and  more  slender  as 
they  approach  the  surface,  finally  forming  an  irregular  exterior 
reticulation  of  delicate,  pure  white  or  colorless  threads  which  ter- 
minate on  the  surface  everywhere  in  free  ends. 

Peripheral  capillitium  very  evanescent. 

Spores  dark  brown  in  mass,  from  7-8  //.  in  diameter.  Epispores 
thick,  warted,  with  dark  rounded  warts. 

Fairmount  Park,  Philadelphia  ;  New  Jersey  (Ellis)  ;  Ohio  (Mor- 
gan). 

Although  this  species  has  the  general  habit  of  growth  of  StemonitiSy 
I  have  not  been  able,  in  any  of  the  specimens  which  I  have  examined, 
to  detect  even  a  fragment  of  the  characteristic  surface  net-work  of 
that  genus.  ^ 

The  peripheral  branches  of  the  capillitium  are  pure  white,  giv- 
ing under  a  reflector  a  frosted  or  hoary  appearance  strongly  con- 
trasting with  the  darker  threads  beneath.  They  are  exceedingly 
delicate,  breaking  away  easily  with  the  spores  which  seem  to  have 
more  tendency  to  agglutination  than  those  of  other  species. 

Cribraria  violacea. 

Sporangia  stipitate,  erect  or  slightly  nodding,  total  height  with 
stipe  '5  mm.  to  1  mm.,  dark  violet  with  a  metallic  sheen,  ellipsoidal 
or  ovoid,  rarely  globose.  Stipes  '3  to  '5  mm.  high,  slender,  subulate, 
longitudinally  rugose,  dark  blackish-violet  becoming  black  at  the 
base. 

Sporangium  wall  formed  of  a  pale  violet  membrane,  thickly  studded 
with  dark  violet  plasmodic  granules,  externally  wrinkled,  entire  for 
26 
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two-thirds  or  more  of  its  basal  portion  formiDg  a.  permanent  recepta- 
cle, the  upper  third  being  in  effect  lacerated  into  irregularlj  shaped 
fragments,  which  are  joined  bj  afew  simple  threads  ibrming  a  sparse 
irregular  net-work.  Exceptionally  the  apical  portion  is  nearly 
entire,  being  simply  perforated  with  three  or  four  oval  or  rounded 
openings. 

Spores  8  /',  in  diameter,  dark  violet-red  color  in  mass,  but  pale  red 
under  the  microscope,  epiapores  thick,  delicately  but  clearly  warted, 
though  apparently  smooth  under  medium  powers. 

Fairmount  Park,  Philadelphia,  Adirondack  Mts.,  N.  Y.  and 
Manhattan,  Kansas  (W.  T.  Swingle). 

This  species  originates  from  a  deep  violet-black  plasmodium.  As 
usually  found,  it  is  diminutive,  rivalling  Oribraria  microaeopiea 
B.  &  C.  Its  marked  characters  are  its  color,  its  proportionally 
large  receptacle  and  its  large  delicately  spinulose  spores  which  are 
not  exceeded  or  probably  equalled  in  size  by  those  of  any  recorded 
Cribraria. 
CribraTia  Un^«(BBQ(. 

Sporangia  scattered,  drooping,  spherical  '25  to  '35  mm.  in  diam- 
eter. Keceptacle  about  one-third  of  the  periphery  of  the  sporan^um, 
red-browD,  shining,  minutely  striate  with  granular  Hues,  aemted 
more  or  less  regularly  about  the  margin. 

Net-work  red-brown,  composed  of  simple  threads  with  polygonal 
knotj,  having  usually  five  or  six  angles  and  straight  or  unly  slightly 
concave  sides,  forming  more  or  less  triangular  interspaces  at  the  inter- 
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There  are  also  many  intermediate  types,  some  of  which  are  quite 
as  constant  and  possess  quite  as  marked  an  individuality  as  the 
Schraderian  types,  which  cannot  legitimately  be  referred  to  them  even 
as  varieties.  The  species  just  described  may  be  cited  as  an  exam- 
ple. I  have  found  specimens  of  it  several  years  apart,  growing  in 
widely  different  habitats  and  yet  the  specific  characters  are  constant 
in  all  cases.  In  its  scattered  and  solitary  growth,  its  tall  slender 
stipes  and  relaxed  habit,  it  resembles  C  microcarpa,  in  its  net-work 
it  approaches  C  ienellay  and  its  spores  have  the  color  of  the  paler 
forms  of  C  purpurea. 

With  all  of  these  resemblances,  however,  it  has  a  marked  individ- 
uality. 

Triehia  Anderioni. 

Sporangia  sessile,  closely  aggregated  in  clusters,  globose,  flattened, 
sometimes  a  little  elongated,  usually  '4-*5  mm.  in  diameter.  Walls 
of  sporangia  sometimes  roughened  or  corrugated  showing  under  the 
lens  fine  lines  or  striae  radiating  from  local  centers.  Color  of  the 
unbroken  sporangia  dark  olivaceous. 

Capillitium  composed  of  cylindrical  elaters  of  a  deep  orange  yel- 
low color,  3*75  fi,  in  diameter,  provided  with  four  spirals  winding 
evenly  and  closely,  without  or  with  very  narrow  interspaces. 

Ends  of  elaters  tapering,  18  ii,  long,  the  outer  half  being  smooth 
or  free  from  spirals.  Spores  greenish-yellow  or  olivaceous  11-12  fi, 
in  diameter,  delicately  spinulose,  but  apparently  smooth  under 
medium  power  lenses. 

Sand  Coule^,  Montana,  F.  W.  Anderson.  • 

This  Triehia  presents  a  strong  contrast  between  its  olivaceous 
spores  and  its  deep  orange  capillitium.  It  diflers  from  the  Triehia 
ehrysosperma  group  of  sessile  aggregate  Trichias,  in  the  absence  of 
interspiral  or  longitudinal  filaments. 

Hemiaroyria  obionra. 

Sporangia  sessile,  scattered,  globose,  or  elongated  globose  slightly 
curved,  dusky  or  brownish-red  in  color,  inconspicuous,  '4  to  1  mm.  in 
length  by  about  '4  mm.  in  width. 

Capillitium  of  a  dull  brick  red  color,  composed  of  a  sparingly 
branched,  loose  meshed  net-work  with  few  or  no  free  ends.  Tubes 
of  capillitium  slender,  uniform,  without  expansions,  2*5  mm.  in  diam- 
eter, provided  with  seven  or  eight  spirals  winding  evenly  with  nar- 
row interspaces,  faint  and  inconspicuous  under  medium  power  lenses. 
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Spoi«9  lU-10.5  /J.  delicately  warted  aod  of  a  pale  lemon-yellow 
color. 

Sand  Coule^,  Montana,  F.  W.  Anderson, 

The  noteworthy  features  in  this  Hemiareyria  are  the  slender  and 
faintly  marked  capillitium  and  the  strong  contrast  in  color,  as  in 
the  preceding  species,  between  the  spores  and  capillitium. 
HsmiaroTTia  Icmgifllft. 

Sporangia  simple,  stipitate,  erect,  golden-yellow  in  color,  globose- 
turbinat«  or  pyriform,  rupturing  irregularly  at  the  top  leaving  a 
short  funnel-shaped  receptacle.  Sporangium  wall  thin,  translucent, 
shining.  Height  of  sporangium,  including  stipe,  averaging  18 
mm.  Stipes  dark  red-brown,  longitudinally  rugose.  Capillitium 
composed  usually  of  single  long  threads,  not  branched  or  very 
sparingly  branched.  These  threads  are  doubled  in  their  course  into 
a  succession  of  Joops  which  are  usually  twisted  upon  themselves,  the 
whole  expanding  upon  the  rupture  of  the  sporangium  wall  into  an 
elongated  tangled  mass. 

Tubes  of  capillitium  3-5-4  n.  in  diameter,  provided  usually  with 
four  spirals  sparselyspinulosc  withshort,sharpBpine8,windiiigevenly 
and  regularly  and  separated  by  wide  interspaces  two  or  three  times 
their  width  ;  adjoining  spirals  connected  by  conspicuous  longitu- 
dinal filaments. 

Capillitium  and  spores  concoloroua,  being  orange-ydlow  in  mase. 

Spores  delicately  warted,  9-10  it.  in  diameter. 
Fairmount  Park,  Philadelphia. 
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ing  a  closely  mesbed  reticulation,  having  numerous  short,  slightly 
clavate  free  ends  which  proceed  from  the  peripheral  meshes. 

Tubes  of  capillitium  3'2-3'5  ai.  wide,  provided  with  seven  or  eight 
spirals  winding  unevenly  with  interspaces  averaging  the  width  of  a 
spiral.  The  free  ends  and  the  external  loops  of  the  capillitium  from 
which  they  proceed,  spinulose  with  short,  blunt  spines  attached 
to|the  spirals.     Spores  6*25  ^t.  in  diameter,  pale,  smooth. 

Kansas,  Miss  May  Varney  (com.  W.  T.  Swingle). 

This  species  must  be  referred  to  the  comprehensive  genus  Hemiar- 
cyria  by  reason  of  the  spiral  structure  of  its  capillitium  ;  in  all  other 
respects,  it  resembles  the  genus  Arcyria  and  would  unhesitatingly  be 
referred  to  it,  without  a  microscopic  examination  of  the  threads. 
The  habit  of  growth  of  the  sporangium  with  its  evanescent  upper 
wall  and  permanent  saucer-like  base,  the  close  mesh  of  the  capilli- 
tium net,  and  the  small,  smooth,  thin  walled  spores  are  all  charac- 
teristic of  the  genus  Arcyria, 

Together  with  the  neighboring  American  species  Hemiarcyria 
stipata  Swz.  which  has  an  analogous  structure,  it  properly  forms  a 
separate  subsection  of  the  genus. 

DIAKEMA  Nov.  Gen. 

Sporangia  simple  or  plasmodiocarpous  with  membranaceous  non- 
calcareous  walls. 

Capillitium  composed  of  threads  without  characteristic  thicken- 
ings, running  entirely  across  the  sporangium,  attached  both  to  the 
base  and  to  the  opposite  wall,  and  not  joined  together  to  form  a 
net-work. 

Dianema  Hanreyi. 

Sporangia  sessile,  generally  rounded  or  cushion-shaped,  flattened 
above, averaging  about  1  mm.  in  diameter  ,'35  mm.  in  height,  sometimes 
elongated  and  bent  into  an  irregular  horse-shoe-shape,  color  gold 
bronze,  with  a  metallic  lustre.  Sporangium  walls  membranaceous, 
thin,  translucent,  containing  no  trace  of  lime,  rupturing  irregularly. 

Capillitium  and  spores  concolorous,  being  brownish-yellow  in  mass. 

Capillitium  composed  of  numerous  slender  threads  from  1*5  to  2  ai. 
in  diameter,  not  connected  with  each  other,  simple,       tb        firee 
branches  but  often  forked  two  or  three  tim      lear  th      < 
sertion,  nearly  parallel,  taut,  running  fr        1         tf 
sporangium.    Spores  8  /x.  in  diameter,  ]     b  i 
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scope,  delicately  apinuloee,  but  apparently  smooth  under  meditim 
power  leiuee. 

Orono,  Maine,  F.  L.  Harvey. 

This  is  in  some  respects  an  anomalous  genus  which  it  is  difficult 
to  claasify  satisfactorily.  In  the  structural  relation  of  the  capilli- 
tium  to  the  sporangium  walls,  it  is  analogous  to  the  sessile  species  of 
the  Didymiacefe,  but  it  lacks  the  violaceous  colored  spores  and  the 
calcareous  external  walls  characteristic  of  that  family. 

It  is  most  nearly  allied  to  the  PerichnnaceK  by  reason  nf  the 
color  of  its  spores  and  its  simple  unmarked  capillitium,  but  cannot 
correctly  be  classified  with  that  family,  at  least  in  the  classification 
of  recent  monographers  without  some  modification  of  their  definition 
of  the  &mily  limitations. 

At  present  it  stands  as  a  single  representative  of  a  new  and  Mp- 
arale  family  adjoining  the  Perichienaces  in  the  order  Caloueme* 
RosL 

It  has  been  deemed  advisable  in  the  present  paper,  to  specify  ap- 
proximately the  amplification  used  in  the  foregoing  dcacriptions  of 
the  sculpturing  of  the  spores  and  capillitium  of  the  species  repre- 
sented, in  order  to  prevent  errors  in  determination. 

By  medium  power  lenses,  therefore,  such  lensea  are  meant  as  the 
one-quarter  or  one-fifth  inch  objectives  in  common  use,  which  will 
give  an  amplification  with  a  one  inch  ocular,  of  from  400  to  SOD  dia- 
meters. 
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July  7. 

Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Twenty-five  persons  present. 

The  death  of  Richard  M.  Schomburg,  a  correspondent,  March 
24, 1891,  was  announced. 


July  14. 
Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 
Twenty-two  persons  present. 


July  21. 

Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Sixteen  persons  present. 

A  paper  entitled  "  The  Summer  Birds  of  Harvey's  Lake,  Luzerne 
Co.,  Penna.,  with  remarks  on  the  Faunal  Position  of  the  Region," 
by  Witmer  Stone,  was  presented  for  publication. 


July  28. 

Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Thirteen  persons  present. 

John  L.  Kinsey  and  Charles  W.   Dulles,  M.  D.   were  elected 
members. 

The  following  was  ordered  to  be  printed : — 
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DE8CEIFTI0V  OF  A  FEW  &PECIEB  07  TAMFTEOFS. 
BT  HARRISON  ALLEN,  V.  D. 
Tsmpyrapi  larhinnt,  ip.  dot. 

Horizontal  portion  of  nose-leaf  free-projecting  ;  upper  lip  crossed 
by  a  row  of  small  warts.  Outer  margin  of  the  tragus  scarcely  ser> 
rate  and  bears  a  single  tooth  at  the  upper  border  of  the  well-defined 
notch.  The  tip  acarcely  acuminat«.  The  auricle  moderately  elongate, 
shorter  than  the  head,  esternal  basal  lobe  rounded  with  a  sharply 
inverted  border  anteriorly. 

Fur  dark  brown  above,  lighter  shade  of  brown  beneath.  The 
dorsal  aspect  of  forearm  covered  with  short  hair.  Two  lateral  white 
head  stripes  are  present.  A  faint  median  napal  white  stripe  is  dis- 
cernible which  disappears  between  the  shoulders,  and  a  trace  only 
again  seen  for  a  short  distance  farther  down.  Interfemoral  mem- 
brane excised  on  a  level  with  the  distal  third  of  the  tibia.  Back  of 
thigh,  and  leg  hairy  ;  a  thin  sparse  growth  seen  on  the  dorsum  of 
the  interfemoral  membrane.  The  first  phalanx  of  the  third  digit 
over  one-half  the  length  of  the  second ;  the  third  phalanx  twice  the 
length  of  the  second.     In  other  respects  as  in  V.  iineattu. 

The  manal  formula'  is  as  follows: 

1st  interspace,  3mm.,  2nd  interspace,  17  mm.,  3rd  interspace, 
25  mm.    Ditference  between  2nd  and  3rd,  8  mm.    Forearm,  37  mm. 

Skull  22  mm.  long ;  greatest  breadth  (bi-auricular),  10}  mm.;  least 
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Teeth,  The  maxillary  incisors  much  smaller  than  in  F.  ImeatnSy 
without  notch  on  cutting  edge,  converging  but  not  touching ;  the 
interval  between  them  equalling  that  between  the  rudimental  lateral 
incisor  and  the  canine.  First  premolar  not  touching  second  pre- 
molar, compressed  from  before  backward.  Second  premolar  with 
well  defined  denticle  on  posterior  border.  Canine  with  a  narrow 
groove  on  posterior  surface  just  outside  axis  of  tooth-row ;  first  molar 
smaller  than  second  ;  no  disposition  for  basis  of  paracone  and  meta- 
cone  to  join  protocone,  but  the  grinding  surface  is  broad  and  simple ; 
protocone  and  hypocone  are  rudimental,  scarcely  raised  above  the 
gum.  The  paracone  sending  caliciform  lines  about  the  base  of  the 
metacone  limb  and  partially  enclosing  it.  The  characters  of  the 
second  molar  quite  as  first.  The  third  molar  in  tooth  row,  and  about 
one-fourth  the  size  of  the  second  molar, — rudiments  of  protocone, 
paracone  and  metacone  being  discernible. 

The  mandibular  incisors  with  intervals  between  the  teeth  and 
between  third  tooth  and  canine.  The  canine  and  premolar  much 
as  in  F.  lineatua ;  the  posterior  border  of  the  paracone  of  the  second 
premolar  is  distinguished  by  being  crenulated.  The  canine  as  high 
as  the  second  premolar.  The  molars  are  more  rudimental  than 
those  of  F.  Iineatu8.  The  last  molar  is  not  acuminate  as  in  this 
species,  but  is  fiat  and,  relatively  to  the  size  of  the  second  molar,  is 
much  larger,  being  indeed  one -third  the  size  of  the  second  and  rela- 
tively larger  than  in  F.  lineatus.  The  molar  teeth  throughout  with 
disposition  to  marginal  cusps, — the  grinding  surface  being  smooth 
and  concave. 

Measurements. 

MM. 

Head  and  body  (from  crown  of  head  to  base  of  tail),  43  J 

Length  of  arm,  21 

Length  of  forearm,  37 

-p.    .  ,.  ..      (    Length  of  first  metacarpal  bone,  3 

I    Length  of  first  phalanx,  5 

Sp      d  d*  "t  I    Length  of  second  metacarpal  bone,  28 

I    Length  of  first  phalanx,  3  J 

f    Length  of  third  metacarpal  bone,  37 

Third  digit    \    LengtJ  of  first  phalanx. 

Length  ot  second  phalanx, 
Length  of  third  phalanx. 


I 
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notch  in  the  interfemoral  membrane  is  on  a  line  with  the  proximal 
third  of  the  femur. 

The  manal  formula  is  widely  different.     It  is  as  follows : 

2nd  interspace,  5  mm.,  3rd  interspace,  20  mm.,  4th  interspace, 
36  mm.     Difference  between  3rd  and  4th,  16  mm.    Forearm,  48  mm. 

Skull,  The  greatest  length,  25  mm. ;  greatest  width,  10  mm. ; 
least  width,  6^  mm.;  distance  from  front  of  maxillary  canine  to 
posterior  border  of  second  molar,  9  mm. ;  angular  process  much 
larger  than  in  V.  zarhinus,  but  smaller  than  in  any  other  stenoder- 
matous  genus  examined.^  Mesopterygoid  fossa  broad,  rounded  at 
anterior  end ;  pterygoid  not  produced ;  posterior  border  of  coronoid 
process  not  concave. 

The  following  embrace  the  more  important  measurements  of  F. 
linecUus : 

MM. 

Head  and  body  (from  crown  of  head  to  base  of  tail),  57 

Length  of  forearm,  48 

r  Length  of  first  phalanx,  18 

Third  digit   •<    Length  of  second  phalanx,  23 

(.  Length  of  third  phalanx,  15 

Fourth  digit!   Length  of  first  phalanx,  13i 

C   Length  of  second  phalanx,  lb 

Fifth  digit     I    Length  of  first  phalanx,  19  J 

I   Length  of  second  phalanx,  iZ 

Length  of  head,  27 

Height  of  ear,  17 

Height  of  tragus. 

Length  of  thigh,  15 

Length  of  tibia,  17 

Length  of  foot,  10 

Teeth  of  V.  lineutus.  Incisor  teeth  with  notch  on  cutting  edge  not 
touching  each  other  or  the  canines ;  proportions  much  as  in  F.  zar- 
hinus  but  the  centrals  somewhat  wider  and  larger.  First  premolar 
compressed  from  before  backward,  in  contact  with  oblique  p  rior 
border  of  the  canine ;  proportions  as  in  F.  zarhinus.  Second  pre 
with  broad  denticle  on  posterior  border.     Maxillary  s  i 

markings  about  base  of  metacone  more  distin     than  in  F.  ^ 
The  palatal  aspect  of  paracone  fretted.    The  fi      mt 
conical  protoconid ;    paraconid  rudimental,  not 

^  This  list  includes  all  the  genera  excepting  Pygoderma,  1 
oderma. 
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the  conspicuous  lingual  cingulum,  a  sharply  projected  anterior  basai 
lobe  continuous  with  commissure  (overlapping  the  crown  of  the 
second  premolar  in  part)  forms  the  anterior  border  of  the  tooth. 
To  the  outer  side  of  the  lingual  cingulum,  1. 1.,  on  the  grinding  face 
of  croTvn,  are  two  nodules  in  position  of  metaconid ;  hjpoconid 
inconspicuous;  entoconid  conspicuous,  cusp-like  and  joined  by  a 
high  posterior  commissure.  The  second  molar  with  opposed  proto- 
conid  and  paraconid  followed  by  a  deep  posterior  prolongation  with 
a  creaeut-like  posterior  border  which  is  accentuated  on  lingual  side 
to  form  a  cusp  (entoconid). 

Remarks  on  Chiroderma.  Since  Mr.  Oldfield  Thomas  (Am.  Mi^. 
Nat.  Hist.  Vol.  IV,  1889)  has  claimed  tliat  Chirodenna  is  not  dis- 
tinct from  Vampyrops,  an  examination  of  the  dentition  of  C.  Salvini 
was  substituted  with  the  following  result:  The  maxillary  incisors 
with  slender  cyliudroid  centrals  which  are  four  times  the  length  of 
the  laterals  end  without  notched  free  edges.  Canines  as  long  as  the 
combined  length  of  the  molars  (measured  from  buccal  aspect)  and 
delicately  fluted  on  the  posterior  surface.  First  premolar  about 
one-fourth  the  size  of  the  second  and  contiguous  with  canine.  Ao 
interval  is  defined  between  the  premolars ;  the  second  premolar  is 
with  well  developed  basal  cusps  both  anteriorly  and  posteriorly,  but 
is  without  denticle  on  the  posterior  border. 

Tkejirit  molar.  The  thickened  conjoined  base  of  the  sectorial 
paracone  and  nietacone  contiguous  with  the  base  of  the  protocone 
on  the  grinding  surface  of  the  tooth  ;  no  basal  development  in  meta- 
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conid  simple  but  well  defined,  conoidal ;  entoconid  well  developed. 
An  unnamed  nodule  on  posterior  border  of  the  tooth  at  the  buccal 
side  of  the  entoconid. 

The  molars  throughout  with  cusps  directly  on  the  grinding  surface, 
i,  Cy,  not  confined  to  the  margins.  The  cranium  is  in  like  manner 
distinct  firom  Vampyrops  in  the  great  size  of  the  angular  process  of 
the  mandible. 

In  my  judgment  differences  from  Vampyrops  of  the  kind  denoted 
in  the  above  description  are  sufiScient  to  separate  Chiroderma  from 
other  Sternoderms,  until  the  shapes  of  the  molar  teeth  shall  be 
shown  to  have  less  taxonomic  value  in  this  group  than  in  others  of 
the  order.  The  disposition  to  dorsal  elongation  of  the  anterior 
nasal  aperture  is  a  feature  so  unusual  that  it  should  have  also 
weight  in  distinguishing  Chiroderma  even  after  acknowledging  that 
the  cleft  disappears  in  old  individuals. 


Xunfure  IL 
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Ih*  tiivNlv*-  /'iridium.     The  twi  laU^r  are  tjpicall^  &nh-wam-  nol- 
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cessively  fragile,  and  are  beautifiilly  decussated  by  spiral  strias  and 
growth-lines,  which  cut  the  surface  into  little  squares.  Whorls  Si, 
length  8*2,  width  4*2  mill. ;  length  of  aperture  66,  width  3  ram. ; 
color  light  brown.  It  is  probably  a  local  race,  as  I  have  seen  none 
like  them  from  the  mainland. 

The  Pisidium  is  a  small  form  which  I  have  not  identified  specific- 
ally.   A  specimen  of  Aneylvs  found  by  Dr.  Allen  was  lost. 

Geological  Features  of  the  Meteoric  Iron  Locality  in  Arizona, — 
Dr.  a.  E.  Foote  described  the  remarkable  geological  features  of  the 
locality  where  he  had  found  meteoric  iron  containing  diamonds,  an 
unreported  communication  on  which  had  been  made  by  Prof  G.  A. 
Koenig  before  the  Academy  at  the  meeting  of  June  2t3rd,  1891. 

Nearly  all  the  small  meteoric  fragments  were  found  at  a  point 
about  ten  miles  southeast  from  Caiion  Diablo  near  the  base  of  a 
nearly  circular  elevation  which  strikingly  resembles  an  old  crater 
and  IS  known  locally  as  "  Crater  Mountain."  He  believed  this  to 
to  be  the  same  as  Sunset  Knoll  figured  on  the  topographical  sheets 
of  the  U.  S.  Greological  Survey.  It  is  185  miles  due  north  from 
Tucson  and  300  miles  west  of  Albuquerque.  The  signet  iron  was 
discovered  about  30  miles  from  Tucson. 

This  elevation,  according  to  the  Survey,  rises  432  feet  above  the 
plain.  Its  center  is  occupied  by  a  cavity  nearly  three-quarters  of  a 
mile  in  diameter,  the  sides  of  which  are  so  steep  that  animals  which 
have  descended  into  it  have  been  unable  to  escape  and  have  left 
their  bleached  bones  at  the  bottom,  which  seemed  to  be  from  fifty  to 
one  hundred  feet  below  the  surrounding  plain.  The  rocks  which 
form  the  rim  of  the  so-called  "crater"  are  sandstone  and  limestone 
and  are  uplifted  on  all  sides  at  an  almost  uniform  angle  of  from 
thirty-five  to  forty  degrees.  A  careful  search,  however,  failed  to 
reveal  any  lava,  obsidian  or  other  volcanic  production. 

Prof.  Gilbert  had  suggested  that  this  so-called  "  crater  "  was  like 
the  depressions  on  the  surface  of  the  moon  produced  by  the  impact 
of  an  enormous  meteoric  mass.  This  view  had  been  supported  by 
other  gentlemen,  one  of  whom  said  that  the  diamonds  at  Kimberly 
probably  came  from  the  decomposition  of  meteorites  that  had  pro- 
duced the  depressions  in  which  the  precious  stones  are  found. 

Hemiarcyria  clavata  Pers. — Dr.  Geo.  H.  Rex  described  the 
structure  of  the  capillitium  of  Hemiarcyria  clavaia,  illustrating  his 
remarks  by  a  mounted  slide  under  the  microscope.  As  most  of  the 
descriptions  of  the  Mycetozoa  have  been  drawn  ft*om  examinations 
made  with  objectives  of  moderate  powers,  many  v<     '  ii  QRand 

unexpected  results  in  the  study  of  even       liliar      a         i 
species  may  be  obtained  by  the  use  of  ho 
other  higher  power  objectives. 

As  an  example  of  one  of  the  surprises  of  tl 
instanced  the  common  Hemiarcyria  davata  I 
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Tht  moDOgnphem  (^  the  Mjntoio*  hftre  described  the  capitli- 
tiam  of  tbia  specicB  as  b^g  comp<wed  of  a  network  of  lubes  hmviof 
five  amooth  spirml  thickeoiDgs  wound  evenlr  BroiiDd  tbem,  at  inler- 
vals  eqnftl  to  about  three  times  the  width  of  tbe  •ptzmU.  TW 
speaker  had  examined  apecimens  from  man;  Americftn  localities 
and  found  in  evei?  case  that  the  »pirmb  were  not  amouch  bat  were 
reallr  fringed  b^  a  aingle  row  of  upright,  cvlindrtc-daTate.  kmm- 
time*  capitate  procnees  of  an  exceedinglT  traosparent,  planaodk 
structure,  which  followed  the  median  line  of  tbe  spirals  and  pro- 
jected rigidlf  from  it. 

Tbeae  proceaaes  eqnal  in  height  tbe  dianteter  of  tb«  apirals.  and 
are  quite  transparent,  but  can  be  better  seen  bj  anijitie  ataining. 
Ther  stand  in  rank  cloeelr  together,  on  some  speciiuens  briBf; 
distinct  and  separate,  while  on  others  thev  are  so  cloAelr  r»o)R<I 
that  the  bawx  seem  almost  to  be  joined  together,  tbe  clavate  or  cap- 
itate endu,  however,  being  distincL  The  speaker  bad  examined 
imir  American  specimens  and  therefore  was  not  prepared  to  Mate 
that  this  peculiarity  of  structure  was  univenai. 

This  condition  ii<  distinct  from  that  existing  in  ifemtareyn'o  /eiot- 
eiirjia  Cke.,  a  cloeely  allied  species  in  which  the  few  scattered  >piDe» 
on  the  spirals  are  ^ery  different  in  size  and  character. 
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September  1. 

Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Twenty-two  persons  present. 

Leidy  Memorial  Meeting.  Through  an  oversight  a  serious 
omission  occurs  in  the  record  of  the  meeting  held  May  12,  on  the 
occasion  of  the  death  of  Dr.  Joseph  Leidy,  late  President  of  the 
Academy.  The  first  paper  read  was  by  Dr.  William  Hunt,  who 
wrote  of  the  personal  history  and  character  of  the  deceased  Presi- 
dent. The  absence  of  Dr.  Hunt's  name  from  the  list  of  those  who 
read  papers  on  the  occasion  is  the  more  to  be  regretted  as  his  con- 
tribution was  prepared  with  loving  appreciation  and  knowledge  of 
his  life-long  friend. 


September  8. 

Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Seventy-five  persons  present. 

North  Greenland  Expedition,  Preliminary  reports  were  read 
from  Messrs  Peary,  Sharp  and  Heilprin  of  the  operations  of  the 
Expedition  fitted  out  under  the  auspices  of  the  Academy  for  the 
exploration  of  Greenland,  which  sailed  from  Brooklyn,  June  6th, 
at  5  P.  M.  Detailed  accounts  of  the  scientific  observations  made 
during  the  voyage  will  be  published  in  the  Proceedings  of  a  later 
date. 


September  15. 

Rev.  H.  C.  McCooK,  D.  D.,  Vice-President,  in  the  chair. 

Three  hundred  and  ninety-eight  persons  present. 
The  Ornithological  Section  reported  its  organization  with  the  fol- 
lowing officers: — 

Director,  Spencer  F.  Trotter,  M.  D. 
Vice-Directory  George  S.  Morris. 
Recorder,  Samuel  N.  Rhoads. 
Treasurer,  Isaac  C.  Martindale. 
27 


J 
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Secretary,  Charles  E.  Ridenour. 
Conservalor,  Witmer  Stone. 
The  third  Monday  of  each  month  was  selected  aa  the  time  of 
meeting. 

Prof.  Heilfrin  made  the  first  of  a  series  of  communications  on 
the  physiography  of  Greenland  which  was  followed  by  an  exhibi- 
tion hy  means  of  lantern  and  screen,  of  photographs  takeo  during 
"  ■  Q  by  Db.  Benjamin  Sharp. 


September  22. 
Rev.  Henry  C.  McCook,  D.  C,  Vice-President,  in  the  chair. 
One  hundred  and  eighty-three  persons  present. 

September  29. 
Mr.  John  H.  Redfield  in  the  chair. 
Seventy-three  persons  present. 

The  death  of  Dr.  John  G.  Lee,  a  member,  September  9,  was  an- 
nounced. 

Messrs  Angelo  Heilprin,  J.  P.  Lesley,  Persifor  Frazer,  Wm.  B. 
Scott  and  Benjamin  Smith  Lyman  were  appointed  as  the  Committee 
on  the  Hayden  Memorial  Geological  Award. 

Dr.  Wm.  E.  Hughes  and  Dr.  John  MacFarlane  were  elected 
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BOTES  ON  SOME  LITTLE  KNOWN  AMEBIC  AN  FOSSIL  TOBTOISES. 

BY   DR.   G.   BAUR. 
1.     GOMFSEMTS  Leidy. 

The  genus  Compsemys  was  established  by  Prof.  Leidy^  in  1856  on 
a  vertebral  and  costal  bone  of  a  tortoise  from  the  Laramie  formation  of 
the  Judith  River.  The  only  character  given  at  that  time,  was :  "  The 
free  surface  of  all  the  bones  is  thickly  studded  with  granular  tu- 
bercles, which  give  to  it  a  shagreened  appearance,  differing  from 
anything  observed  in  recent  turtles."  The  type  of  the  genus  is 
Compsemys  vidua  Leidy.  It  was  figured  by  Prof.  Leidy'  three  years 
later,  in  the  Transactions  of  the  American  Philosophical  Society. 
Prof.  Cope*  adopted  this  genus  and  referred  to  it  Emys  obscurus 
Leidy,  published  at  the  same  time  with  Compsemys  victus.  In 
1875  he  added  Compsemys  ogmius  Cope  from  the  Milk  River.* 

In  1876  Prof.  Cope*  established  two  more  species  from  the  Lara- 
mie of  Montana,  under  the  names  of  Compsemys  imhricariuSy  and 
C  variolosus.  All  the  species  described  to  this  date  were  from 
the  Laramie  Formation.  In  1877  a  new  species  of  Compsemys  was 
described  by  Prof.  Cope*  from  the  Jurassic  Beds  of  Colorado,  under 
the  name  of  Compsemys  plicatulus. 

The  remains  of  this  species  were  found  with  those  of  Dinosaurs 
by  Mr.  C.  W.  Lucas  of  Canyon  City,  Colorado ;  they  represent  the 
oldest  A  merican  tortoise.  The  species  was  based  on  "  portions  of 
both  carapace  and  plastron  of  several  individuals." 

So  far  the  genus  Compsemys  was  only  known  from  the  carapace 
and  plastron,  from  which  its  characters  were  taken  ;  "  tortoises  with 

•  Leidy,  Joseph.-  Notices  of  extinct  Vertcbrata  discovered  by  Dr.  F.  V. 
Hayden,  during  the  expedition  to  the  Sioux  country,  under  the  command  of  Lieut. 
G.  K.  Warren.     Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  viii,  185fi,  p.  312,  Phila.,  1857. 

*Leidy,  Joiseph.  Extinct  Vertebraia  from  the  Judith  River  and  great  Lignite 
Formations  of  Nebraska.  Trans.  Am.  Philos.  Soc.  1859,  p.  152,  pi.  xi.,  figs.  5, 
6,7. 

•  Cope,  E.  D.  Synopsis  of  the  Extinct  Batrachia  and  Reptilia  of  North 
America.     Trans.  Am.  Philos.  Soc,  vol.  xiv,  Phila.,  1870,  p.  124. 

*  Cope,  E.  D.  The  Vcrtebrata  of  the  Cretaceous  Formations  of  the  West. 
Washington,  1875,  p.  ^1. 

•  Cope,  E.  D.  Descriptions  of  some  Vertebrate  Remains  from  the  Fort 
Union  Beds  of  Montana,  Paleontol.  Bulletin,  No.  22,  p.  10  (published  Nov.  13, 
1876),  also  Proc.  Ac.  Nat.  Sci.  Phil.,  1876. 

•  Cope,  E.  D.  On  Reptilian  Remains  from  the  Dakota  Beds  of  Colorado, 
Paleont.  Bulletin,  No.  26  (November  21,  1877),  pp.  195,196,  reprinted  from 
American  Philos.  Soc.  xvii,  1877,  pp,  195, 196. 
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murginal  bones  completely  united  with  solid  plastron,  and  the  usual 
dermiil  acuta,  and  which  differ  from  Emyt  in  their  Trionyx-Iike 
Hculpture."    Cope,  p.  195, 

In  1886,  I  began  my  researches  on  the  Teatudinata ;  lately  I 
have  examined  the  collections  of  the  Academy  of  Natural  Sciences  of 
Philadelphia  and  the  Smithsonian  Institution,  containing  the  types 
of  Prof.  Leidy  ;  also  the  collection  of  Prof.  Cope  who  permitted  mc 
tostndy  his  types  at  different  times  with  the  greatest  liberality.  The 
result  of  my  examination  is,  that  Compnemyi  proves  to  be  a 
member  of  the  PI  euros  ternidie,  having  the  pelvis  &ee  from  carapace 
and  plastron,  a  complete  mesoplastron  and  a  continuous  series  of 
neural  bones;  having  also  infra-marginals  and  an  intergular.  The 
extensive  material  of  Compsemys  ptieatulus  Cope,  in  the  Peabody 
Museum  from  the  Juraasic  of  Como,  Wyoming,  the  aame  locality 
which  yielded  the  numerous  mammalsand  dinoaaura,  waseiaminedat 
the  same  time.  Compaemya  pUeatulusv/as  fonndtobe  a  very  abundant 
form  in  this  horizon  and  it  was  possible  to  study  nearly  all  the  parts 
of  the  skeleton.  Of  the  Laramie  forms  nothing  but  the  ahell  ia 
known  so  far,  and  this  ahowa  all  the  characters  of  the  Juraaaicform  ; 
it  is  therefore  impossible,  at  present,  to  separate  the  Laramie  and 
Jurassic  tortolaea  geiierically  from  each  other.  The  Laramie  form 
very  often  has  all  the  elements  of  the  carapace  and  plastron  so 
strongly  united,  that  the  sutures,  especially  on  the  plaatron,  cannot 
be  distinguished.  In  a  short  note  on  the  classification  of  the  Teetu- 
lal  characters  of  the  generalined 
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Shortly  after  this  a  note  appeared  by  Prof.  Marsh®  in  the  August 
number  of  the  American  Journal  of  Science,  entitled:  "Notice  of 
Some  Extinct  Testudinata." 

In  this  paper  Compsemys  plicatulus  appears  under  a  new  gen- 
eric and  specific  name:  Glyptopa  omatuSy  Marsh.  The  skull,  as 
figured  in  PI.  VII,  fig.  1,  gives  only  an  idea  of  the  general  shape. 
The  description  is  given  in  the  following  words  :  "  A  striking  feat- 
ure of  this  skull  is  that  its  entire  external  surface  is  elaborately 
sculptured.  This  character,  hitherto  unknown  in  the  Testudinata, 
has  suggested  the  name  proposed. 

"In  its  general  features,  this  skull  resembles  that  of  Chelydra  ser- 
pentina Linn.  It  is  wedge-shaped  in  form,  when  seen  from  above. 
The  orbits  are  small,  and  well  in  front.  The  nasal  opening  is  di- 
rected upward,  rather  than  forward.  The  premaxillaries  project 
downward  in  front  into  a  tooth-like  beak.  The  nasals  appear  to  be 
distinct.  The  maxillaries  are  deeply  grooved  below,  but  show  no 
indications  of  true  teeth.  The  skull  is  roofed  over  posteriorly,  as  in 
Cheloney  and  some  other  sea-turtles. 

"  There  is  a  posttemporal  arch.  The  occipital  condyle  is  nearly 
round,  and  has  a  deep  pit  in  the  center.  The  condyle  is  formed  en- 
tirely of  the  basioccipital,  as  the  thin  exoccipital  plates  do  not  reach 
the  articular  surface.  The  basioccipital  processes  are  prominent 
and  directed  backward.  The  pterygoids  separate  the  quadrates  and 
the  basisphenoid.  At  their  union  with  each  other,  they  are  much 
constricted,  but  expand  in  front.  The  quadrate  is  stout  and  curved, 
and  its  articular  face  is  deeply  notched. 

"  The  lower  jaws  referred  to  this  species  are  slender  and  much  less 
sculptured  than  the  skull.  The  dentary  bones  unite  at  the  sym- 
physis by  a  short,  open  suture  and  form  a  sharp,  elevated  point  to 
meet  the  decurved  tooth-like  beak  above.  The  upper  border  is 
quite  sharp,  and  fits  well  into  the  deep  alveolar  sulcus  of  the  maxil- 
larv.'' 

The  Skull. 

I  shall  go  now  successively  over  those  characters  which  are 
not  quite  correct.  It  is  an  interesting  and  important  fact  that  the 
sculpturing  of  the  skull  agrees  exactly  with  the  sculpturing  of  the 
carapace  and  plastron.      The  nasals  are  distinct  and  meet  in  the 

■  Marsh,  O.  C.     Notice  of  some  Extinct  Testudinata.      Am.  Journ.  Sc,  vol. 
XL,  August,  1890,  pp.  177-179,  pi.  VII,  VIII. 
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median  line ;  the  same  character  I  have  obeerved  in  the  skull  of 
Toxochelys  from  the  Cretaceous  of  Kansas. 

Prof.  Mareh  says  the  maxillariea  show  no  indications  of  true 
teeth  ;  but  they  show  no  indications  of  teeth  whatever  and  are  not 
different  in  this  respect  from  any  otlier  Testudinata  living  or  extinct 

It  13  stated  that  "  the  skull  is  roofed  over  posteriorly,  aa  in  Chelone 
and  some  other  i^ea-turtles."  It  is  a  character  of  all  the  sea-turtlea 
(Pinnata)  to  have  the  akull  roofed  over. 

"  There  is  a  post-temporal  arch."  I  do  not  know  what  Professor 
Marsh  wants  to  express  by  this. 

"  The  occipital  condyle  is  nearly  round  and  has  a  deep  pit  in  the 
center."  Thia  pit  is  very  common  among  the  Testudinata  and  is 
found  always  where  the  basioccipital  meets  the  exoccipitals.  The 
statement  that "  the  condyle  is  formed  entirely  of  the  basioccipital " 
is  incorrect.  The  exoccipitals  take  part  in  the  formation  of  the 
condyle  just  aa  in  Chelydra.  If  Professor  Marsh  means  by  "ei- 
occipital  plates,"  the  upper  part  of  the  exoccipital,  he  ia  right  in  the 
statement  that  they  do  not  reach  the  articular  surface.  They  do 
not  reach  this  surface  in  any  of  the  Testudinata. 

I  shall  now  give  some  supplementary  remarks  on  the  same  skull. 

At  first  it  must  be  stated  that  the  sutures  are  very  difficult  to 
distinguish,  and  that  I  was  unable  to  define  them  on  the  upper  part 
of  the  skull,  with  the  exception  of  the  nasals  and  the  median  suture. 
As  stated  before,  the  whole  skull  is  sculptured  like  the  shell.  It  is 
somewhat  compressed  laterally  behind,  and  ia  therefore  broader 
:i  shown  in  Prof.  Marsh's  figure.    Seen  from  the  side  it  n 
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The  Cryptodira  developed  from  the  Amphichelydia  of  which 
Compsemya  is  the  best  known  member,  by  the  union  of  the  nasals 
with  the  prefrontals;  the  union  of  the  dentary  bones,  and  the 
development  of  the  production  on  the  petrosal.  The  Pleurodira 
developed  from  the  Amphichelydia,  by  the  lateral  expansion  of  the 
pterygoid  bones,  the  reduction  of  the  posterior  process  of  these  bones, 
resulting  in  the  non-separation  of  quadrates  and  basi-sphenoid,  by 
the  disappearance  of  the  union  between  vomer  and  descending 
processes  of  prefrontals,  and  the  disappearance  of  the  epipterygoid 
as  a  separate  element. 

I  have  now  to  discuss  the  other  parts  of  the  skeleton. 

Carapace  and  Plastron. 

Prof.  Marsh  thinks  that  the  carapace  represented  in  Plate  VII, 
fig.  2  was  not  found  with  the  "  skull,  and  may  possibly  represent  a 
distinct  form."  There  is  not  the  slightest  proof  of  the  latter 
statement.  First,  as  mentioned  above,  the  skull  shows  exactly  the 
same  (not  similar,  Marsh)  sculpture  as  the  shell ;  and  second  all  the 
numerous  remains  of  tortoises  from  this  locality  belong  to  the 
genus  CompsemySy  and  probably  to  the  same  species,  Compsemys 
plieatultLSf  Cope. 

I.  Dernuil  Shields  or  Scutes,     [Scuta.)* 

a.  Carapace. 
Vertebral -scutes. 
Lateral-pcutes. 

Supramarginal -scutes  (among  living  Testudinata  only  in  Macrochelys). 

b.  Disc. 

Marginal-scutes,  the  front  one  generally  called  nuchal  shield,  I  called  cetvi- 
cal,  to  distinguish  it  from  the  underlying  bone  (nuchal-bone).     The  dos- 
terior  one,  if  single,  I  called  cauda/scuie. 
c.  Plastron. 

Intergulare  (ia).  Inframart»inalia  (Axillare,  Inguinale). 

Gularia.  Sub  mar;;  in  alia  (only  seen   in   a  great  number  of 

Brachialia.  a  young  Cheionia  spec,  from  the  Galapagos  Is- 

Pectoralia.  lands  [Am.  Nat.,  May,  1890,  p.  487]  ). 

Abdominalia. 

Femoralia. 

Analia. 

Interanale  (only  in  Cheloniidae). 

II.  Dermal  Ossifications. 

a.  Carapace. 
Neuralia. 

Posineuralia  (the  elements  between  the  last  neural  and  the  pygale). 
Pleuralia  (generally  called  costal  bones). 

b.  Disc. 

Peripheralia  (generally  called  marginal  bones),  nuchale,  pygale. 

*I  have  adopted  the  above  nomenclaiure  for  the  dermal  shields  and  dermal 
ossifications  of  the  carapace  and  plastron  of  the  Testudinata.  (Zool.  Anz.,  No.  285, 
1888.) 
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c.  Plastron. 

Epiplaslron^^lavicle +dermalossificaiion. 

Endoplastran=:interclavicle-i-<lerinal  ossificBlion. 

Hyoplaslron      1 

hJS'^'Z     f  =»W™in.l  rib,+d.r™al  o.MfiCion. 

Xi  phi  pi  a  SI  ran  J 
in  the  figure  of  tbe  carapace  given  by  Prof.  Mareh  no  indication 
of  the  impreaaions  of  dermal  shields  ia  to  be  seen,  I  may  state,  that 
the  shields  become  indistinct  in  old  individuals,  but  can  generally 
be  seen  on  the  peripherals  (marginals).  There  ia  a  distinct  cervical 
(nuchal)  in  this  genus,  the  vertebral  shields  are  very  broad.  There 
are  eight  neuralia  and  two  post-neuralia  all  touching  each  other 
and  preventing  tbe  pleuralia  from  meeting  in  the  middle  line.  In  the 
drawing  given  by  Prof.  Marsh,  which  is  partially  restored,  only  one 
postneural  is  given,  but  in  other  specimens  two  such  elements  are 
present.  Fleuralehas  a  sharp  edge  on  its  lower  side  as  in  FleurodirK 
and  some  Cryptodira.  The  hyoplaatron  is  united  to  the  first  pleural 
bones  by  gomphosia;  there  is  a  distinct  groove  for  the  union  with 
this  element;  the  hypoplastrou  reaches  the  pleurale  5  and  6;  on 
the  union  of  both  a  short  but  deep  groove  for  the  end  of  the 
hypoplastrou  ia  found.  The  plastron  is  united  with  the  carapace  by 
gompho^is,  and  reaches  from  pleur.  2  to  pleurale  8.  The  ends  of 
the  ribs  project  a  little  over  the  end  of  the  pleuralia. 

The  plaatron  is  rounded  behind,  and  only  very  little  emarginated. 
The  median  end  of  the  right  tnesoplastron  is  not  ao  broad  as  that  of 
the  left  one  ;  and  both  tbe  mesoplastra  become  attenuated  at  the 
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seen  in  the  Trionychia.  The  splendid  specimens  of  Idioehelys  in 
the  Museum  of  Lyons  (France),  also  have  the  cervicals  preserved, 
but  we  know  nothing  about  their  structure. 

In  the  living  Testudinata  we  find  the  following  conditions : — 

I.  Ginglymoid-articulations  absent. 

a.  Only  one  vertebra  biconvex,  the  second;  all  the  following 
concavo-convex :  Podocnemididae^  Stemothaeridae. 

b.  Two  vertebrae  biconvex,  the  fifth  and  the  eighth ;  2-4  convex- 
concave,  6  concave-convex,  7  biconcave :   Chelyiidae. 

II.  Ginglymoid-articulations  present. 

a.  Only  one  vertebra  biconvex. 

1.  The  secondy  Dermatemydidae.* 

2.  The  ihirdj  Staurotypidae,  Cinosternidae. 

3.  The/oiir^A,  Chelydridae,  Cheloniidae,  Dermochelyiidse. 

4.  The  fifth,  one  specimen  of  Chelonia  Mydas^  in  the  Nat- 
ural History  Mus.,  Brussels. 

5.  The  sixth ;  not  known. 

6.  The  seventh  ;  not  known. 

7.  The  eighth;  not  known  in  this  group  but  one  specimen 
of  Testudo  Leithii  in  the  Peabody  Mus.  shows  this 
condition. 

b.  Two  vertebrse  biconvex  ;  one  of  these  is  always  the  eighth  ; 
the  other  may  be 

1.  The  second f  one  specimen  of  one  of  the  Testudinidae, 
species  not  defined  (Vaillant). 

2.  The  third,  Testudinidae,  part,  Emydidae  part. 

3.  The  fourthy  Testudinidae,  part,  Emydidae  part,  Platy- 
sternidae. 

4.  The  fifth,  a  single  specimen  of  Testudo  tahulata  Walb. 
(Smithsonian  Institution.) 

5.  The  siocth,  not  known. 

6.  The  seventh;  impossible. 


*  The  saddle-shaped  articular  faces  of  some  cervicals  in  the  Podocnemididae 
(Podocnemis,  Peltocephalus)  described  by  me  (Zool.  Anz.  No.  298,  1888  and 
Amer.  Naturalist,  May,  1890,  pp.  482-484)  have  to  be  considered  as  derived  from 
a  form  like  Erymnochelys  and  the  Stemotnaeridae  (Stemothatrus,  Pflomfdusa). 

'  This  condition  I  have  also  observed  in  a  single  specimen  of  the  Cinoster- 
nidae, C.flctvescens, 
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«'.  VU  vi^riebrH!  coDvex-concave:  Trionyehia} 
•  i,  VH  vertebne  concave-convex  :  Pi/xit. 
h't<t»t  thid  Hat  we  see,  thut  in  all  living  Testudiaata  the  poeuriur 
.>iu>.*u!iu'i'a<,-wufthe eighth  cervical  (theTriooychitt perhaps execputi 
in  ,vtivv.\ :  the  anterior  face  of  the  first  doreal,  tberelbre,  coDaiv«. 
I II  (  UHifxscM^  the  first  dorsal  haa  this  face  aUo  concmve ;  we  »a^ 
i»  >'\|K'k't,  thereture,  that  the  eighth  cervical  has  the  posterior  articn- 
Ui  l'tti-«  L-uiivt'i,  but  this  is  nut  the  case.  Id  the  vertebra  which  I 
>  iiiiniik'i'  (he  eighth  the  posterior  articular  faceconai^tsof  twoportioo.*. 
riiu  u|>)H'r  one  which  corresponds  to  the  original  central  part  L* 
nli^htly  iH>ncave,  the  lower  one  which  extends  to  the  mnliau  kni 
oil  the  lower  aiile  of  the  vertebra  is  convex.  The  tendencr  is  tfaerr 
Ui  t'onii  a  convex  articniar  face,  but  the  original  concave  conditi->c 
in  xtill  viiible.  The  anteri.ir  face  if  slightlv  concave.  Tbe  ueuroiiU 
uio elevated,  the  ixwtzygapophyses  are  horiionlal,  very  near  together 
liiit  uot  coiiHuent.  In  the  seventh  cervical  we  have  similar  ruodi- 
liiiiiH,  but  the  articular  ftuxti  ure  more  concave  than  in  tbe  eighth. 
Tlitu'u  are  two  other  vertebrie  which  I  consider  as  the  second  and 
lliiid.  bulh  are  biconcave,  but  the  neumids  are  not  elevated.  In 
ull  iIkum)  vertebne  the  zygiipuphvt^a  are  horizontal ;  the  lower  »ide  of 
iho  vcrleliric  are  provided  with  a  keel ;  the  dtapophys»  are  well 
iitiv«li>jM.-d  and  are  not  placed  entirely  in  the  middle,'  but  morp  in 
friiiil :  there  is  no  neurix-entrnl  suture.  All  the»c  conditions  a^Tw 
uitiru  with  the  Fleurudira  than  with  the  Cryptodira.  It  may  he 
iHi.'uible  that  the  vertebra'  between  the  third  and  seventh  niav  be  of 
dilti'Ti'tit  condition,  but  tiii.'i  is  not  probable,  because  even  the  "th 

>  It  i.  ■  vrry  rrmarkal.lc  fad,  ihal  in  Trionyt  fntatut  LcMt.  from  ihi 
1.  irjiiiic.  'A  which  1  hare  ooikctl  cut  and  Mud.ctI  a  ncarl*  complc:c:  t.|K^r(D('n 
111  ihr  I'eal.xlv  Mii>rum.  colleclc.l  1>y  J.  K.  Il:>lchci.  Ihe  cirvlcalt  '.huw  riac-li 
ilir  •  imc  lonilitifin  n  iti  the  livine  form- :   even  [he  pimenof  face  i>f  the  8ih  cervKJ 
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cervical,  which  in  all  living  Testudinata  has  the  posterior  face  con- 
vex, shows  distinct  traces  of  concavity. 

The  dorsals,  aacraU  and  caudah.  There  are  ten  dorsals  and  two 
sacrals,  the  number  of  the  caudals  is  not  known. 

The  first  dorsal  is  entirely  pleurodiran  ;  all  the  dorsals  have  well 
(Jeveloped  ribs  which  unite  with  the  pleurals ;  the  rib-heads  are  well 
developed.  The  tenth  dorsal  also  has  a  rib,  which  broadens  distally 
and  is  suturally  united  to  the  eighth  pleural  which  contains  the  rib  of 
the  ninth  dorsal.  The  rib  of  the  tenth  dorsal  is  often  found  free  from 
the  eighth  pleural,  and  in  this  case  this  pleural  contains  a  deep  groove 
for  the  rib.  The  rib  of  the  tenth  dorsal  reaches  only  to  the  lower 
middle  of  the  eighth  pleural.  On  the  broad  distal  face  of  the  tenth  rib 
the  ilium  stands,  exactly  as  in  the  Emydidae  and  Testudinidae. 
The  neuralia  are  only  loosely  attached  to  the  corresponding  neu- 
roids  of  the  dorsals.  All  the  neuroids  are  suturally  united  to  each 
other.  The  two  sacrals  have  well-developed  ribs  which  are  con- 
nected with  both  the  centrum  and  the  neuroids.  In  the  first  sacral 
the  anterior  and  posterior  neurapophyses  are  well  developed,  allow- 
ing not  only  a  motion  between  the  sacrum  and  the  last  dorsal,  but 
also  some  motion  between  the  two  sacrals ;  the  same  we  find  in  the 
Chelydridae.  The  first  sacral  is  flat  behind.  I  do  not  know  the 
condition  of  the  caudals. 

From  this  description  it  results  that  the  arrangement  of  the  poste- 
rior dorsals  and  sacrals  is  entirely  Cryptodiran  and  not  Pleurodiran. 
To  understand  this  more  fully  I  give  a  synopsis  of  the  different 
condition  of  the  posterior  dorsals  and  the  sacrals  in  the  Cryptodira, 
Pleurodira  and  Trionychia. 

I.  CRYPTODIRA. 

1.  Cheloniidae  ;  ribs  of  tenth  dorsal  well  developed ;  either  (dis- 
tally) suturally  united  with  the  eighth  pleural  (  Chelonia)  or  free 
(  Thulassochelys). 

Dermochelyidae  ribs  of  tenth  dorsal  developed  ;  free. 

Chelydridae  ;  ribs  of  tenth  dorsal  generally  absent.* 

*  In  one  case  I  have  seen  a  rib  on  one  side,  in  another  case  the  ribs  were  pies- 
ent  on  both  sides  but  only  distally  ossified.  In  the  latter  case  a  distinct  sutural 
union  took  place  with  the  eighth  pleural  and  the  ribs  even  reached  the  eleventh 
peripheral,  forming  a  little  groove  there  for  union.  In  the  same  specimen,  676  of  the 
Pcabody  Museum,  the  pygal  was  divided  by  a  median  suture.  This  case  is  interest- 
ing. Riitimeyer  states  that  in  Platychdys  a  distinct  face  is  seen  on  the  eighth 
pleural  for  the  ilium,  but  this  face  which  extends  over  to  the  eleventh  peripheral, 
is  probably  nothing  but  the  face  for  the  union  of  the  pleuroid  of  the  tenth  dori^al. 
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SfAURrxTTrntAE:  ribtof  tenth  donal  AbaenL' 

C'iNoeTER!nDAE;  rihi  of  lentli  d'>nal  Ebsent.' 

Debmatemtdidae:  riba  orienlh  dorssl  pnfeDt.ffee. 

pLATY§TeR5iDAE ;  txba  ofteotb  doniU  pieKnt,  aatarallj  tmhed 
with  eighth  pleonL 

Exydidae:  riba  of  teaih  dona]  pnaeot,  satarallj^  anited  with 
eighth  pleural. 

Ti»Tt'DiviDAE:  ritMof tenth  doml  praeDt. saUmllj  anited  with 
eighth  pleural. 

Adocidae:  rib*  of  tenth  dorsal  prueot,  nturallj  united  witk 
eighth  pleural. 

II.  pLEURODIRA. 
SterM'jthaehiuae;  ribs  of  tenth  daml  present,  ButuralW  united 

with  eighth  pleural. 

PoiNX-XEMiDibAE;  ribcof  tenth  dnml  preseni,  suturally  united 
with  eighth  pleural. 

Ciiklviiuae:  HIm  of  tenth  dorsal  present,  suturally  UQit«d  with 
eighth  pleural. 

III.  TRIONYCHIA. 
ribs  of  tenth  dorsal  present,  or  absent,  when  prv 


Trioxvchihae: 
jent  free. 

The  oldest  condi 
thiit  may  l>ecome  su 


tion  iteemii  to  be  a  free  rih  on  the  tenth  dorsal : 
:urally  united  with  the  eighth  pleura)  and  become 
reduced  Hecondarily  afterwunU;  or  it  may  become  r«dut.-ed  before 
iln  union  with  (he  eighth  pleural. 

In  the  condition  of  the  sacral  vertebnc  CoJHp4emyt  agrees  with 
the  CrypEudira.      I  have  shown  in  a  previous  commuDicatioo.*  that 
"f  the  ririiriMlir!!  Iiji.  iindirymti  greai  rwjui 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  421 

We  see  that  the  vertebrae  of  Compsemys  also  combine  characters 
of  both  the  Pleurodira  and  Cryptodira.  The  Cryptodira  developed 
by  changing  the  condition  of  the  cervicals;  the  Pleurodira  by 
changing  that  of  the  sacrals. 

The  Shoulder-girdle. 

The  scapula  and  coracoid  of  different  individuals  are  pre- 
served. The  scapula  resembles  the  same  element  in  Chelydra, 
but  has  a  more  slender  neck.  The  coracoid  is  very  much  broad- 
ened distally,  as  in  Chelys  and  some  other  Pleurodira  and  the 
Testudinidae.  I  may  add  here  some  words  on  the  morphology 
of  the  scapula  of  the  Testudinata.  There  has  always  been  much 
difference  of  opinion  about  this  element.  The  scapula  consists,  as 
is  well  known,  of  two  branches.  The  upper  one  generally  called 
scapula  s.  s.,  and  the  lower  one,  which  is  either  regarded  as  pre- 
coracoid  (Huxley,  Parker,  Gegenbaur,  etc.)  or  as  clavicle  (Goette, 
Wiedersheim,  Hoffman).  That  it  cannot  represent  the  clavicle  is 
clear ;  because  this  element  is  contained  in  the  epi-plastron  of  the 
plastron  as  I  have  shown  definitely  by  the  comparison  of  the 
Stegocephalia,  Proganosauria  and  Testudinata.^ 

It  remains  to  examine  now  whether  it  represents  the  precoracoid 
or  whether  it  is  a  secondary  formation  of  the  scapula. 

It  is  well  known  that  we  find  a  very  similar  scapula  among  the 
Plesiosauria;  a  step  to  this  condition  is  also  seen  in  Metriorhynchus, 
as  described  by  Dr.  Hulke  in  a  late  volume  of  the  Proc.  of  the  Zoo- 
logical Society,  which  I  have  not  at  hand  at  present.  In  Met- 
riorhynchns  the  ventral  element  of  the  scapula,  which  I  have  called 
proscapula,*  is  very  well  developed  ;  but  it  is  nothing  but  a  process 
of  the  scapula.  If  this  process  becomes  larger  we  have  the  condi- 
tions of  the  Plesiosauria  and  Testudinata.'*  This  seems  to  be  the 
only  reasonable  explanation.  It  cannot  represent  the  precoracoid, 
the  opinion  of  Huxley,  Gegenbaur,  Parker  and  others.  The  pre- 
coracoid, when  it  is  free  and  at  all  recognizable,  is  placed  between 
the  true  coracoid  and  the  scapula  outside  the  acetabulum,  in  the 
formation  of  which  it  may  take  part  or  not.  In  this  condition  we 
find  it  in  the  Monotremata  and  the  Theromora.     If  the  element 

*  Baur,  G.  Palseohalteria  Credner  and  the  Proganosauria,  Am.  Journ.  Sc. 
Arts,  vol.  xxxvii,  April,  1889.  p.  312. 

2  In  Zittel,  Handbnch  der  Palaeontologie,  Vol.  Ill,  p.  509. 

'  In  tht  oldest  Plesiosauria,  Nothosaurus,  Lariosaurus^  the  lower  part  of  the 
scapula  is  also  very  little  developed. 


li. 
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called  precoracoid  by  Huxley  and  the  others  would  represent  really 
this  bone,  it  would  have  a  position  entirely  dttferent;  it  would  not 
be  placed  between  the  coracoid  and  scapula  outside  the  acetabulum, 
but  inside  of  it.  The  ventral  process  of  the  scapula  in  Testudinata 
and  Plesiosauria,  which  I  have  named  proscapula,  seems  to  be, 
therefore,  nothing  but  a  secondary  evolution. 

The  Pelvis. 

All  the  elements  of  the  pelvis  are  preserved  in  different  in- 
dividuals. The  iliuna  resembles  very  much  that  in  BaJena  arenoBa 
Leidy.     It  has  the  same  posterior  process  as  this  form. 

The  pubis  has  a  very  massive  pectineal  process  which  stands  on 
the  xi  phi  plastron,  the  true  pubis  is  a  slender  element  meeting  that 
of  the  other  aide  in  the  middle  line.  The  ischium  is  larger  than  the 
pubis,  so  that  at  first  sight  the  two  bones  are  easily  confounded 
The  posterior  process  of  the  ischium  is  greatly  developed  and  on 
the  union  of  this  process  with  the  true  Ischium  this  element  rests  on 
the  siphiplastron.  The  branches  of  the  ischium  meet  in  the  median 
line  but  are  not  united  with  the  pubis.  In  structure  the  pelvis 
of  Compsemyt  is  between  that  of  Chelydra  and  Chelye.  The  ances- 
tors of  Chelyt,  which  had  the  pelvis  free  from  carapace  and  plastron, 
must  have  been  very  much  like  Comp»tmy»  in  this  regard. 

The  Fore  Lihbs. 
The  fore  limbs  are   long  and  resemble  the  elements  of  the 
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The  Dermatemydidae  retain  the  inframarginals  which  become  very 
much  reduced  in  the  Chelydridae,  Staurotypidae  and  Cinostemidae ; 
but  none  of  these  forms  have  preserved  a  mesoplastron.  The  extinct 
Adocidae,  which  belong  to  the  same  group,  have  lost  the  mesoplastron 
as  early  as  in  the  Cretaceous,  but  the  Jurassic  PlatycheliSj  which  is 
probably  an  ancestor  of  these  forms,  still  contains  a  vestige  of  this 
element.  Another  branch  is  represented  by  the  Platysternidae, 
Emydidae  and  Testudinidae. 

The  Pleurodira  developed  from  the  Amphichelydia,  through 
specialization  of  the  head  and  the  carapace  and  plastron.  One  of  the 
living  forms  retained  the  complete  mesoplastron  (^Sternothaervs) ;  in 
others  it  became  reduced,  Pelomedusa,  Podocnemididae ;  in  others, 
Chelyiidae,  it  disappeared  entirely.  The  inframarginals  must  have 
been  reduced  very  early,  for  in  none  of  the  living  forms  do  we  find 
these  elements ;  the  intergular  is  always  retained.  A  true  Pleuro- 
diran  is  present  already  in  the  Cretaceous  of  New  Jersey,  Taphros- 
phys  Cope,  which  is  identical,  with  very  little  doubt,  with  Bothremys 
Leidy. 

The  early  history  of  the  Testudinata  remains  as  dark  as  before, 
even  the  oldest  form  we  know,  Proganochelys,  which  may  be  iden- 
tical perhaps  with  Chelytherium  of  H.  v.  Meyer,  gives  no  clue.  It 
is  a  typical  tortoise.  It  may  have  been,  in  its  skull  and  cervicals, 
like  CompsemySy  but  we  have  to  wait  for  new  material  for  the  solution 
of  this  question.  A  very  peculiar  circumstance  in  the  Testudinata 
is  the  small  number  of  presacral  vertebrae.  The  original  number 
is  eighteen  ;  eight  cervicals,  ten  dorsals.  There  is  only  one  reptile 
with  this  number,  all  others  have  higher  numbers ;  this  reptile  is 
the  Triassic  (?)  Pareiosaurus  Owen,  from  South  Africa.  Here  we 
have  also  18  presacral  vertebrae.  It  may  be  that  the  Pareiosauria, 
which  are  a  highly  developed  group,  and  the  Testudinata  have  a 
common  ancestor,  but  such  ideas  are  nothing  but  speculations,  which 
may  fall  at  any  time  after  a  new  discovery  has  been  made. 
Whether  we  may  find  some  day  true  tortoises  with  teeth,  or  whether 
the  ancestors  of  the  tortoises  had  already  lost  these  elements,  is  an- 
other question,  which  cannot  be  answered  to-day.  The  oldest  skull  of 
any  tortoise  we  know  to-day  shows  no  indication  whatever  of  teeth. 
Something  which  looks  like  an  indication  of  the  former  existence  of 
teeth  is  seen  in  Bothremys  of  Leidy,  of  which  I  have  examined  the 
type.  In  this  form  we  have  deep  grooves  in  the  upper  and  lower 
jaw  which  look  very  much  like  roots  of  alveoles  of  a  large  tusk  ; 
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they  are  very  much  deeper  than  is  represented  in  the  figure  given 
by  Prof.  Leidy.  This  genua  belongs  to  a  peculiar  family  of  the 
Pleurodira  with  the  folio  wing  characters: 

Bothremvdidae;  Vomer  well  developed;  no  free  naaal  bonet, 
denlariet  co-ossijied,  »maU  meaoptattron  present  (in  Tapkrosphys,  jide 
Cop,). 

This  family  shows  characters  of  the  Podocnemididae  and 
Chelyidae;  like  the  true  Pleurodira  it  has  no  descending  processes 
of  the  prefrontals  meeting  the  vomer,  notwithstanding  this  element 
is  present.  It  hau  no  free  eplpterygoid  and  there  is  no  production  of 
the  petrosal.  In  the  lower  jaw  only  the  dentary  bones  which  are 
firmly  co-ossified,  and  the  coronoid,  which  takes  part  in  the  forma- 
tion of  the  large  "  alveole,"  just  as  the  palate  takes  part  in  the  upper 
jaw,  are  free ;  all  the  other  bones  are  united  without  trace  of  suture, 
a  coodition  present  in  the  Podocnemididae.  From  such  a  condition 
to  one  in  which  the  lower  jaw  consists  only  of  one  bony  complex  on 
each  side,  as  seen  in  the  Mammalia  and  probably  the  Theromora,  is 
only  a  small  step. 

The  affinities  of  Compsemyb. 

As  already  stated  by  Prof.  Marsh  on  my  authority,  Compsemyt 
resembles  Helochelys  from  the  Cretaceous  Greenaand,  and  PleuTO- 
stemum  from  tiie  Purbeck.  Of  both  I  have  examined  the  types  in 
the  British  and  Munich  Museums. 

Pi.EUROSTER>'UM  has  the  xiphiplastrals  deeply  notched;  in 
CoinpsevLi/.i  ami  Helockelys  the  plastron  is  rounded  beliind. 
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Compsemys  is  very  nearly  related  to  the  Tertiary  genus  Baenuy 
which  has  probably  to  be  considered  as  its  direct  successor. 

2.    BAENA. 

This  genus  of  which  JBaena  arenosa  Leidy  is  the  type  was 
established  by  Leidy  in  1870.  (Proc.  Acad.  Nat.  Sci.  Phila.,  p.  123 ; 
1871  ;  p.  228.)  It  is  fully  described  and  figured  by  Leidy  in  his 
Contributions  to  the  Extinct  Vertebrate  Fauna  of  the  Western 
Territories,  Washington,  1873,  pp.  160-169.  PI.  XIII,  iigs.  1-3, 
XV,  figs.  1-5,  PI.  XVI,  figs.  8-9,  According  to  Leidy  "  It  partook  of 
characters  of  the  snapj^ers  or  Chelydroids,  the  terrapins  or  Emydoids, 
and  the  sea-turtles  or  Chelonoids.'*  The  principal  characters  given 
by  Leidy  are,  the  "  two  pairs  of  gular  scute  areas,  which  together  with 
the  other  scute  areas,  made  seven  pairs  to  the  plaston  ; "  the  presence 
of  inframarginal  scutes ;  and  the  obliteration  of  the  sutures  in  the 
shell.  To  this  character  Prof.  Cope^  added  the  presence  of  a  meso- 
plastron,  and  referred  Leidy's  Ohisternorij  so  far  characterized  by  the 
presence  of  this  bone,  to  Bacna,  He  also  stated,  that  in  three  species 
he  observed  five  costal  scuta  instead  of  four.  "  The  accessory  one  is 
anterior,  and  is  taken  from  the  usual  first  costal  and  first  vertebral, 
both  of  which  are  contracted  in  consequence.**  Prof.  Cope  remarks, 
that  "  this  character  is  unique  in  the  order  Testudinata,"  but  it  is  to 
be  found  in  Lepidochelys,  ( Colpochelys),  ThalassochelySy  and  Eurys- 
teniwn.  He  also  states  that  the  double  intergular  exists  in  Tropi- 
demya  of  Riitimeyer.  This  is  not  correct ;  it  is  found  in  Ple-nochelys. 
The  presence  of  fourteen  marginal  scuta  is  probably  coincident  with 
the  increase  of  the  costal  scuta ;  we  find  the  same  in  Lepidochelys  and 
Thalasaochelys.  In  regard  to  the  aflinities  Prof.  Cope  says:  "The 
affinities  of  this  genus  are  complex  and  interesting.  It  would  be  a 
Pleurodire,  but  for  the  fact  that  the  pelvis  is  not  co-ossified  with  the 
plastron ;  nevertheless,  there  are  rudiments  of  this  union  in  the 
form  of  a  shallow  pit  on  each  side."  Ba'enn  is  placed  in  a  special 
family  "  Baenidae,"  with  the  characters  : — Plastron  uniting  with  the 
costal  bones  of  the  carapace  by  suture,  with  ascending  axillary  and 
inguinal  buttresses;  inter-sternal  bones  [mesoplastra]  present;  inter- 
gular scuta  ;  caudal  vertebrae  opisthocoelous. 

This  family  is  adopted  by  Boulenger  (Encyclopsedia  Brit.,  9th 
ed.,  vol.  23,  1888,  p.  457)  with  the  following  definition  :  '*  Plastral 
bones   eleven,  mesoplastra  being  present.     Nuchal    bone   without 

*  Cope  E.  D.     The  Vertebrata  of  the  Tertiary  Formations  of  llie  West,  Book 
I,  Washington,  1884,  ))p.  144-146. 
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costifunii     processes.     Carapace    with    epidermtc    ecut«a.      Caudal 
vertebra-  opisthoccplous." 

I  have  studied,  through  the  kindness  of  Dr.  Brown  Goode  and 
Mr.  Fred.  A.  Lucas,  the  type  specimen  of  Baena  arenosa  Leidy,  now 
in  the  Smithsonian  Institution.  Different  parts,  which  were  still  in 
the  rock,  were  worked  out  more  fully  and  some  new  jwiota  could  he 
made  out.  Baena  proved  to  be  nearly  related  to  the  older  Laramie 
CiiiipKinys,  of  wliich  it  seems  to  be  the  direct  successor.  The  meso- 
plastra  are  more  reduced,  only  meeting  in  a  point  in  the  middle 
line.  The  sutures  in  the  carapace  and  plastron  disapj>ear  in  old 
specimens  as  in  the  older  Laramie  forms;  this  of  course  cannot  be 
considered  as  a  generic  character,  as  we  find  the  same  in  Terrapene 
Carolina  L.  in  old  specimens.  The  plastron  is  thickened  across  the 
axillary  and  inguinal  region,  agreeing  thus  with  the  Laramie  and 
Jurassic  Compsemyt.  The  carapace  is  emarginated  behind  as 
described  by  Leidy  and  Cope.  The  dorsal  vertebrse  are  co-ossified 
with  each  other.  There  are  eight  pleuralia  very  much  as  in  Chelydra ; 
the  rib-lieads,  however,  are  not  so  long  as  in  this  genus.  The  third 
dorsal  forms  a  sharp  keel  below,  which  also  extends  to  the  second 
and  fourth.  The  tenth  dorsal  has  a  distinct  rib,  which  is  suturally 
united  distally  with  the  eighth  pleural.  The  posterior  iaee  of  this 
vertebra  is  deeply  concave,  and  the  center  is  entirely  circular. 
The  hypoplastrou  extends  far  inside  between  the  fifth  and  sixth 
pleurals,  very  much  as  in  Chelys;  and  it  is  probable  that  Baena 
was  a  good  swimmer.     The  sternal  chambers  are  very  much  more 
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To  this  idea,  which  is  entirely  wrong,  I  was  brought  by  the  figure 
given  by  Prof.  LeiHy,  not  by  examination  of  the  specimen.  Now, 
after  an  examination  of  the  original,  I  find  that  Prof.  Leidy  is  abso- 
lutely correct  in  his  statements ;  the  posterior  articular  face  of  the 
second  sacral  is  really  concave,  and  the  caudal  vertebrae,  therefore, 
have  probably  all  been  convex-concave  or  opisthocoelian.  H  no  bi- 
coelian  vertebra  appeared,  it  is  probable  that  in  Compsemys,  which 
is  not  known  yet  in  this  regard,  we  will  find  the  same  condition. 

The  pelvis  is  directly  referable  to  that  of  Compsemys,  but  is  a 
step  in  advance  towards  the  Pleurodiran  type  of  structure.  The 
pectineal  process  is  short  but  massive,  directed  downwards  where  it 
meets  the  xiphiplastron.  The  inner  branch  of  the  pubis  (the  true 
pubis)  is  broader  than  in  Compsemys,  The  ischium  shows  distally 
a  curved  rough  face,  which  touches  the  xiphiplastron  ;  there  is  only 
a  step  to  sutural  union.  The  ilium  is  figured  by  Leidy.  The  sa- 
cral ribs  are  touching  the  upper  anterior  part  of  the  ilium  ;  they  are 
suturally  united  to  each  other  at  this  end,  the  first  sacral  rib 
forming  the  principal  portion  for  the  attachment  with  the  ilium. 
There  is  a  small  tubercle  on  the  outer  and  anterior  side  of  the  ilium 
similar  to  that  seen  in  the  Cinosternidae,  but  very  much  smaller. 


The  sketch  gives  the  ends  of  pubis  and  ischium  meeting  the  plas- 
tron in  Chelys  and  Baena,  In  Chelys  the  impression  of  pubis  and 
ischium  on  the  xiphiplastron  are  separated  considerably  from  each 
other.  In  Baena  there  is  a  special  process  extending  forward,  with 
the  tendency  to  join  the  impression  of  the  pectineal  process  of  the 
pubis. 


t:.^  PRO  "E  EDI  NOW  OF  THE  AfADEMY  <>F  [i*. 

Njii  ii:  i*  known  about  tlienkullandpervicalsof  Sainn.  >■  i- 
*:  .  t.fii  '-.  boxl  to  leave  Biuiia  in  a  epecial  familr  Baenidft«.  onri 
viu^i-^  tk>  the  Pleur(wt«riiidae,  as  propoi^d  by  Mr.  L.Tdekk«r.  I 
X'.K'sv  iliat  the  Baenidae  belong  to  adidinct  branch  of  thic  &ii..i' 
«i)K-b  A\vA  out  without  leaving  any  succeaeon.  It  is  probabk  lu: 
'.'X-  ^'li<-lytlrids«  developed  from  forma  similar  to  I*tatyeke/w.  a 
whi^-li  llu'  meM>plaittron  wae  reduced  more  and  more,  until  it  db- 
^(•(van'tl:  and  in  which  ilie  union  between  carapace  and  plastrt 
tt^x-Mtiii'  liiiwer,  until  it  became  ligamentary.  That  all  fomt-  <:' 
IVi'toiiM-  in  which  the  ('araj>ace  ami  plastron  are  united  by  liganxs: 
^  '(Vttiityr&tn  included)  arc  derive<l  from  forms  which  had  tb««e  puv 
tuiili-d  by  ifuture,  there  <ian  be  no  lon^'er  any  doubt. 
).    ADOCUI  Coff. 

Tho  ifenuii  ji(/ociM  wafleatabli:-hed  by  Prof.  Cope  in  ISC**,  I'rw. 
M:  Nat.  Sci.  Phila.,  with  Emi/s  Status  Leidy  from  the  Ctr**- 
i'liiU'i  <  irucnitand  a»  type.  The  cliurocter  was  (SynopeU  Itair.  an-i 
lt..|.l..  p.  232).  "Anterior  and  iwxterior  lol>e  of  the  pla.*trx« 
ulibrevial^d,  narrowed,  and  not  eniarginate.  Eif;ht  paiml  ^tt-roal 
boncK  ;  twelve  sternal  scuta,  the  hurncnil!>  extending  anteriorly,  iht 
|H-i'tonili<  and  fcularii  ImiIi  r^uiali.  A  Keri&j  of  plates,  "  inierniatv'"^- 
within  the  niarjpna]^,  in  the  sterniil  brid^^e.  Ril>~head».  ■*.  e..  \\if 
I'lipitiila,  wanting  in  the  iipvcif-^  whoN'  t-Ofital!!  have  l>eeii  exaniintil." 

'\'n  this  ;.i;nu!'  is  also  referiwl  I^idy'e  genus  HnpUmy*  ■  Svni.[>-i-. 
p.  2.'t;[j,  but  in  the  Tertiary  vertelirata  it  ap|)eiirs  under  tbe  nan>r 
I.I'  Dennntemyt.  I  have  cxainiiied  the  iy|)e  of  Ad-irut  ti^atuf  I^i.It 
friini  ihi'  C'rclacei>u.*  of  New  .ler^Mty,  and  can  nay  tbni  it  a^rrec;-  cn- 
tirt-ly  with  ihi-  H[>iTiMi<'n^  ti;;ured  by  Prof.  >farsh  ( I.  c.~)  under  ihr 
n>'»  nniiie  .l-h,m* luunt.ilug. 

^^f,  Mnr'li  wag  put  toj^her  by 
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long ;  costals  1,  extending  over  the  peripherals ;  costals  2-4,  placed  en- 
tirely on  the  pleurals,  cervical  shield  very  small.  Rib-heads  of  pleura- 
lia  very  short,  resembling  somewhat  those  in  the  Cinosternidae. 
Dorsal  10,  with  a  well-developed  rib  which  is  suturally  united  dis- 
tally  with  the  eighth  pleural;  pelvis  free  from  carapace  and 
plastron.^ 

Baptemys  Leidy  is  a  distinct  genus  related  to  Adocus;  it  differs 
by  the  presence  of  a  complete  series  of  neural  bones  from  both 
Dermatemya  and  Adocus;  from  Adocus  it  differs  besides  in  the 
entirely  different  arrangement  of  the  costal  shields.  The  nuchal 
has  a  lateral  process,  the  hyoplastron  stands  between  periph.  2  and  3 
and  is  only  very  little  connected  with  the  first  pleural.  It  may  be 
characterized  in  this  way : — 

Anterior  and  posterior  lobe  of  plastron  abbreviated  and  much 
narrower,  not  emarginate.  Eight  paired  plastrals,  probably  twelve 
sternal  shields ;  inframarginals.  Carapace  not  emarginate  in  front. 
A  complete  series  of  neural  bones.  All  costal  shields  extending  over 
peripheral   bones. 

Agomphus  Cope  {Amphieinya  Cope)  ^  helongs  also  to  this  group 
and  Is  near  Adocus.  It  contains  the  stoutest  tortoises  known  ;  the 
bones  of  the  plastron  of  a  specimen  about  a  foot  long  may  be 
nearly  an  inch  thick.  In  all  essential  characters  it  agrees  with 
Adocus,  but  the  anterior  and  posterior  lobes  of  the  plastron  are 
even  more  narrowed  than  in  Baptemys,  the  cervical  shield  is  more 
developed  as  in  AdocttSy  the  nuchal  has  costiform  processes  which 
reach  to  the  second  peripheral,  piercing  the  first ;  something  similar 
we  see  in  Dermatemya.  The  sternal  bridge  is  shorter  than  in 
Adoeus;  it  reaches  from  the  fourth  to  the  eighth  peripheral.  In  all 
these  three  forms  eleven  peripheralia  are  present. 

The  only  living  form  that  can  be  compared  with  these  tortoises 
is  the  Central  American  genus  Dermatemya^  which  represents   a 

*  I  once  believed  that  the  ilium  was  suturally  united  to  the  eighth  pleural,  but 
the  suture  was  only  the  suture  for  the  rib  of  the  tenth  dorsal. 

*  Cope  E.  D.  A  new  species  of  Adocidae  from  the  Tertiary  of  Georgia  Pal. 
Bullet.,  25,  p.  2-4.  Baur,  G.,  Osteologische  Notizen  iiber  Reptilien.  Fortsetz,  4, 
Zool.  Ang.,  291,1888. 

«  This  genus  is  rare  in  museums,  especially  in  the  form  of  skeletons ;  the 
only  complete  skeleton  I  know  of  is  preserved  in  the  Zoological  Museum  of  Basel ; 
the  Academy  of  Natural  Sciences  of  Philadelphia  is  in  possession  of  a  skull  ;  the 
Smithsonian  Institution  of  shells  of  various  ages;  but  I  do  not  know  of  a  single 
complete  skeleton  in  this  country ;  there  is  also  no  skeleton  in  the  British  Museum, 
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distinct  family.  But  this  genus  shows  considerable  diflereaca*  in 
the  pItistroD.  It  is  much  emargioate  behind,  and  the  arrangcroeDi 
of  the  dermal  shields  is  abo  diflereat.  I  follow,  therefore,  I'roC 
Cope  ill  adopting  his  family  name  Adocidae  for  this  group. 

This  family  may  be  characterised  thus :  Adoeidtu;  Anterior  And 
posterior  lobes  of  plastron  more  or  leee  attenuated  and  8hort«Deil. 
never  emargin  ate  behind.  Twelve  pairs  of  plaatral  scutes;  infnunor- 
ginals;  no  mesoplastron ;  neural  bones  complete  or  interrupted  be- 
hind.   Pelvis  free  from  carapace  and  plastron. 

ral  America. 


le  skeleions  only  (torn  Siuti£in,   Ba»el  and 
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THE  8UXMEE  BIBD8  OF  HABVET^S  LAKE,  LTIZEBNE  CO.,  PEKKA., 
WITH  BEMARK8  OK  THE  FATIKAL  POSITION 

OF  THE  BEGION. 

BY   WITMER  8TONE. 

The  present  paper  is  based  upon  field  notes  made  during  a  collect- 
ing trip  to  Harvey's  Lake  in  the  mountains  of  Pennsylvania,  June 
15th  to  20th,  1891.  The  trip  was  undertaken  with  a  view  to  ascertain- 
ing what  species  of  birds  passed  the  summer  in  this  part  of  the 
Allegbanies  and  to  determine  what  faunal  belts  were  here  represented. 
I  am  greatly  indebted  to  my  friend  Mr.  Stewardson  Brown  with 
whom  I  made  the  trip,  for  assistance  in  various  ways. 

Harvey's  Lake  is  situated  in  the  northern  portion  of  Luzerne  Co., 
Pennsylvania,  just  south  of  the  main  ridge  of  the  Alleghanies,  some 
nine  miles  north  of  the  valley  of  the  east  branch  of  the  Susquehanna 
River.  The  lake  has  an  elevation  of  1250  ft.  above  the  sea  level 
while  the  mountains  immediately  around  it  rise  100  to  150  ft.  higher. 
The  sheet  of  water  is  irregular  in  shape  about  eight  miles  in  circum- 
ference and  somewhat  over  two  miles  in  length. 

The  eastern  side  is  thickly  wooded  with  hemlock  forests  while 
the  western  banks  have  been  cleared  in  many  places  for  some  dis- 
tance back  from  the  lake.  Several  low  meadows  and  swamps  ex- 
tend back  between  the  tracts  of  deep  wood,  which,  together  with  the 
recent  clearings  furnish  variety  to  the  surroundings.  The  country 
about  the  lake  seems  divisible  into  three  districts  as  regards  the 
character  of  the  birds. 

(L)  First  the  deep  hemlock  wood  which  is  interspersed  with  Birch, 
Linden,  Aspen  and  Sugar  Maple  with  an  undergrowth  of  Laurel 
and  Viburnum.  Here  were  found  the  Hairy  and  Pileated  Wood- 
peckers ;  Wood  Pewee,  Scarlet  Tanager,  Red-eyed  Vireo,  Golden- 
crowned  Thrush ;  Black-throated  Blue,  Black-throated  Green, 
Blackburnian  and  Magnolia  Warblers,  Winter  Wren,  Brown 
Creeper  and  Hermit  Thrush,  while  on  the  edges  of  the  thick  wood 
were  the  Junco,  Canada  Warbler  and  Wood  Thrush. 

The  Hermits  far  outnumbered  the  Wood  Thrushes  and  as  a  rule 
occupied  the  higher  and  deeper  portions  of  the  forest  while  the  latter 
frequented  the  immediate  border  of  the  lake.  Sometimes,  however, 
they  could  be  heard  singing  almost  side  by  side. 
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Viola  Tolundifulia.  VibuTnum  kmtanoidea. 

Viola  canademig.  I'yrola  teeunda. 

Oxalis  acelosella.  foptilug  grandidentata. 

Acer  pennsylvanicum.  Populue  Iremuioidet. 

Tiarella  eordijolia.  Belula  Ivtea. 

Ribes  lacuitre.  Habetuiria  orbieulaia. 

Circtea  alpina.  Clinlonia  borealit. 

Rnbui  slrigosttg.  TriUiwn  ereelum. 

Rubvi  odoraluit.  Trillivm  erythroearpwai. 

Rtibus  Irijlorus.  Streptopvs  rosevt. 

Prumu  penmylvanica.  Taxua  baccala  canadensit. 

Ilex  montieola. 

A  few  of  these,  such  aa  Coplia  Irijolitt,  Viola  eanadensu,  Tiarella 
eordijolia,  Ribes  taou»tre,  Circaa  alpina,  Trillium  erectum  and  Tril- 
lium erythrocarpum,  are  meDtloned  by  Dr.  Merriam  in  his  provisional 
list  of  plants  cbaracteristic  of  a  Canadian  fiora'  (Mammals  of  the 
Adlrotidacks  p.  26)  but  most  of  the  others  are  doubtless  to  be  con- 
sidered as  Alleghanian. 

Many  of  the  plants  most  typical  of  the  Canadian  flora,  including 
the  Black  Spruce  (Abies  nigra)  which  with  Abies  fraseri  eeentB  ao 
clearly  to  mark  the  limits  of  the  Canadian  belt  in  the  lower 
Alleghanies*,  were  entirely  absent  about  Harvey's  Lake. 

On  tlie  whole  the  character  of  the  flora  seems  to  but  substantiate 
the  conclusions  already  reached  from  a  study  of  the  birds,  namely 
that  the  Harvey's  Lake  re^on  must  be  considered  as  situated  in  the 
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1.  Philohela  minor  (Gmel.).    Woodcock. 

One  seen  in  the  open  clearings. 

2.  Aotitis  maoularia  (Linn.).    Spotted  Sandpiper. 

A  few  on  the  shores  of  the  lake. 

8.    Bonasa  nmbellns  (Linn.^    Ruffed  Grouse. 

Rather  common  with  young,  on  the  edge  of  the  wood. 
4.    Zenaidnra  maoronra  (Linn.). 
Common  about  clearings. 

6.    Accipiter  velox  (Wils.).    Sharp^shinned  Hawk. 

One  or  two  seen. 

6.  HaliflBetns  leucooephalus  (Linn.).    Bald  Eagle. 

One  seen. 

7.  Coooyius  erythrophthalmus  (Wils.).    Black -billed  Cuckoo. 

One  full  fledged  young  bird  was  shot  near  the  lake. 

8.  Dryobates  villosns  (Linn.).    Hairy  Woodpecker. 

The  most  common  woodpecker  in  the  forest  region. 

9.  Dryobates  pnbescens  (Linn.).    Downy  Woodpecker. 

A  few  in  the  open  ground  about  houses. 

10.  Syphyrapicns  varins  (Linn.).    Yellow-bellied  Sapsucker. 

One  pair  breeding  on  the  edge  of  the  thick  wood  in  a  low  swampy 
locality. 

11.  CeophloBUS  pileatus  (Linn.).    Pileated  Woodpecker. 

Common  in  the  heavy  timber  but  very  wary  and  hard  to  approach. 

12.  Colaptes  auratas  (Linn.).    Flicker. 
A  few  seen  in  the  clearings. 

18.    Antrostomus  vociferns  (Wils.).    Whip-poor-will. 
Several  were  heard  about  the  lake. 

14.  Trochilus  colubris  Linn.    Hummingbird. 

Seen  several  times  among  the  hemlocks  and  in  clearings. 

15.  Tyrannus  tyrannus  (Linn.).    Kingbird. 
Several  pairs  in  the  open  ground. 

16.  Myiarchus  crinitas  (Linn.).    Crested  Flycatcher. 

A  few  seen  about  houses. 

17.  Sayornis  phoebe  (Lath.).    Pewee. 
Common  all  around  the  lake. 
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II.     Cantepni  Tlreiu  (Linn.).     Wood  Pcw». 

Verj  GomniOD  od  the  edge  of  the  forest. 
19.    C7MMeitUsrUUU(Linn.).    BluaJkf. 

Rather  common. 

M.    Corvni  kmcriMuni  .^u<l.    Ameriaui  front. 

A  few  along  the  lake  shore. 
91,    AgtUini  phonlMQi  (Lion.l.    Kx)  winged  Blukbird. 

One  or  two  pairs  in  the  marsh  at  the  southern  end  of  the  lake. 

S9.     I«t«nu  gklbnUU'lnO'l-     Unltimon  Oriulc. 

Only  ODe  pair  seen,  in  o[>eD  ground  nhoul  houses. 

n.     SpiniiitmtUII'mn.l.     (iuld  t'm<:b. 

Several  pairs  in  open  ground. 

84.     IpiMlla  (Mikllt  I  Wii.).     i'hi|i)iin|{  .''j«rruv. 

Common  in  oi>eu  ground. 

U.     IpliallmpuilUiWil*.).     FicH  .-iiinrru-. 

One  or  two  in  o[>en  field:". 

Bfl.     JnnBo  hyaMalii  i  l.inn.i.     Stilv  I'olnrc-I  .Puncii.  ur  "  I'miw  Rinl." 

Fonud  ma»tU- on  llieedp?  of  the  forest,  but  sometimes  io  ifc 
deeper  parl».  Did  not  se<-ni  very  aliiinilaiit  iluriog  our  ?-tnv.  ili..iir 
Mr.  Brown  wlio  visited  the  lucidity  again  »ii  Julv  -l(h  .'iavs  ir.j 
thuy  were  then  nniL'h  nion-  nuineruiL". 

27.    ■•iMplia  fuoiau  <ilmrl.i.    S<>iik  SpnrruH. 

Abundant  in  ui>eii  t'ruMnd. 

U.    Pipllo  arjthrophthalmni  '  l.inn. :    T'>wI,h. 

Coniinciii  in  tl 
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84.    M niotilta  varia  (Linn.).     Black  and  White  Warbler. 

Common  in  woods  and  clearings. 
86.    Dendroica  SBstiva  (Gmel.).    Yellow  Warbler. 

Common  on  the  borders  of  the  lake  but  seen  nowhere  else. 

86.  Dendroica  osBrulesoens  (Gmel.).    Black -throated  Blue  Warbler. 
Common  but  found  only  in  the  hemlock  forest. 

87.  Dendroica  maculosa  (Gmel.).     Magnolia  Warbler. 

Rather  common  in  the  hemlocks. 

88.  Dendroica  pennsylvanica  (Linn.).    Chestnut-sided  Warbler. 
Abundant  in  the  clearings. 

89.  Dendroica  blackburnise  (Gmel.).     Blackburnian  Warbler. 

Apparently  common  but  restricted  to  the  hemlocks. 

40.  Dendroica  virens  (Gmel.).     Black-throated  Green  Warbler. 

Rather  common  in  the  thick  hemlock  forest. 

41.  Seinms  anrocapillus  (Linn.).    Golden-crowned  Thrush. 

Abundant  throughout  the  forest  region. 

42.  Oeothlypis  trichas  (Linn.).     Maryland  Yellow-throat. 

Common  but  confined  to  the  clearings  and  open  ground. 

48.     loteria  virens  (Linn.).     Yellow-breasted  Chat. 

One  pair  was  found  in  the  clearings  about  a  mile  southeast  of  the 
lake.  It  was  quite  interesting  to  hear  this  southern  species  singing  on 
one  side  of  the  road  while  on  the  other  side  at  the  same  altitude  and 
not  150  yards  away,  where  the  hemlock  forests  had  not  yet  succumbed 
to  the  lumberman's  axe,  could  be  heard  the  song  of  the  Hermit 
Thrush  and  the  clear  trills  of  the  Winter  Wren.  There  are  prob- 
ably but  few  instances  where  the  breeding  ranges  of  these  northern 
and  southern  species  approach  so  closely. 

44.  Sylvania  canadensis  (Linn.).    Canadian  Warbler. 

Quite  common  in  low,  swampy  ground  on  the  edges  of  the  forest. 

45.  Oaleoscoptes  carolinensis  (Linn.)>    Catbird. 
Rather  common  in  open  ground. 

46.  Harporhynchns  mfas  (Linn.).    Brown  Thrasher. 
One  or  two  seen  in  the  clearings. 

47.  Troglodytes  aedon  (Vieill.).     House  Wren. 

Rather  common  in  the  open  ground  and  clearings. 
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«.     TroglodrteiUeBftUltVieill.).     Wiotar  Wr>0. 

Common  throughout  the  hemlock  forest,  aiugiog  coDtinumllr. 

49.     C*rtU>  funllUrU  smwlMBa  (Bonip.).     Brown  Cn*par. 

Rather  common  in  the  forest  r^ion. 

60.    Sltta  MrolluatuU  (Ulh.).    Wtaiio-breMt«d  Kutbktoh. 

Oue  or  two  seen, 
n.    Fami  Ktrioaplllna  (Lidd.).     Bla<:k-c*}i|i*<l  CbickulM. 

Common  throughout.  The  difTerence  between  the  note  of  tfai» 
bird  and  ite  southern  representative,  /*.  earolinentU,  ftt  the  breediox 
seaeon  is  very  sinking  and,  as  suggested  hy  Mr.  Brewster,  nuphi  to 
forever  settle  the  question  of  their  distinetness.  I  hare  been  unable 
to  find  any  /'.  ntrieapilliu  in  those  parU  of  PeoDSTlvania  and  New 
Jersey  lying  south  of  the  mountains  except  during  autunui,  wiotrr 
and  early  s|>ring,  and  I  do  not  think  that  it  breeds  io  these  aeclioiu. 

OS.    Tnrdiu  niiitt«liiini  (Uincl.).    IVoDd  Thrnth. 

Found  only  on  the  edge  of  the  hemlock  vrood,  not  coniraon. 

H.     Tnrdnt  MMlMOhka  pklUtll  (Cub.l.     llermit  Tbruib. 

Common.     Found  mostly  io  the  <lcei>er  parts  of  the  forest. 
M.    Hersla  mlfratorla  |  l.inn.  i.    Robio. 
A  few  [mirs  about  houses,  nut  common. 


* 
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October  6. 
Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Three  hundred  and  seventy-four  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : — 

"  Reptiles  and  Batrachians  of  Northern  Yucatan."  By  J.  E. 
Ives. 

"  A  study  of  the  fossil  Avifauna  of  the  Equus  Bed  of  the  Oregon 
Desert."    By  R.  W.  Shufeldt. 

The  death  of  Charles  A.  Kingsbury,  M.  D.,  a  member,  Oct.  3, 
1891,  was  announced. 


October  13. 
Mr.  Charles  Morris  in  the  chair. 
Thirty-nine  persons  present. 


October  20. 
Mr.  Charles  Morris  in  the  chair. 
Thirty-six  persons  present. 

The  death  of  Mr.  George  Heuston,  a  member,  September  4, 
1891,  was  announced. 

The  Committee  on  the  Hayden  Memorial  Geological  Award 
reported  in  favor  of  presenting  the  medal  and  the  interest  arising 
from  the  fund  to  Professor  Edward  Drinker  Cope  in  recogni- 
tion of  his  distinguished  services  to  paleontological  science. 


October  27. 

Mr.  Charles  Morris  in  the  chair. 

Forty-two  persons  present. 

The  following  papers  were  presented  for  publication : — 

"Preliminary  notice  of  some  minerals  from  the  Serpentine  Rocks 
near  Easton."     By  John  Eyerman. 

"  The  Birds  of  Southeastern  Texas  and  Southern  Arizona  observed 
daring  May,  June  and  July  1891."     By  Samuel  N.  Rhoads. 
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The  following  were  elected  members: — J.  Harris  R«ed,  H.  L. 
Willoughb^,  W.  L.  Zuill,  Frank  M.  Day,  Wm.  U  Baair  aod 
Min  R  Cartlege. 

The  followiog  was  ordered  to  be  printed : — 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  441 


CATALOGUE  OF  THE  COR  VXDS,  PARADISEIDJE  AND  ORIOLID£ 

IN  THE  COLLECTION  OF  THE  ACADEMY  OF  NATURAL 

SCIENCES  OF  PHILADELPHIA. 

BY   WITHER   STONE. 

The  family  Corvidoe  as  generally  understood  is  a  somewhat 
heterogeneous  group  leading  by  gradations  from  the  typical  Crows 
to  several  other  families  as  the  ParadiseidoBf  Laniidce  and  StumidcR ; 
so  that  it  is  a  difficult  matter  to  decide  just  what  forms  should  be 
included  within  its  limits. 

In  the  following  catalogue  I  have  excluded  the  Australian  Piping 
Crows  (Gymnorhiyiince,)  Most  of  them  seem  to  belong  with  the 
Shrikes  and  though  Strepera  approaches  the  Corvidce  it  is  better  to 
keep  it  with  the  other  genera  than  to  divide  the  group  as  has  been 
done  by  some  authors. 

The  remaining  forms  may  be  arranged  in  four  sub-families : — I. 
DendrocittiiKE  the  Tree  Crows,  which  seem  to  lead  up  to  Pica;  II. 
Oarrulince  the  Magpies  and  Jays;  Pica  representing  one  extreme 
and  Oarrulu8  the  other;  here  are  included  the  great  series  of  Jays 
of  North  and  South  America,  and  a  similar  group  (  Ciasa  and  Uro- 
cisaa)  from  Asia  ;  Cyanopoliua  seems  to  be  intermediate  between  these 
and  Pica.  III.  Corvince,  the  Crows  and  Nutcrackers,  along  with 
the  aberrant  genus  Picathartes.  IV.  Fregiliiice,  the  Choughs,  an 
isolated  group  which  appears  to  be  approaching  extinction. 

The  Corvidce  in  the  Academy  collection  are  represented  by  434 
specimens,  including  109  species  and  subspecies  and  6  types.  The 
whole  number  of  species  in  the  family  as  here  restricted  is  about  160. 
The  species  in  the  following  list  are  followed  by  the  localities  from 
which  the  Academy  has  specimens. 

CORVIDiE. 
Bendrocittinse. 

Cryptorhina  afra  (Linn.).    Senegal. 
Crypsirhina  varians  (Lath.).    Java  and  Sumatra. 
Platysmurus  LEUCOPTERU8  (Tcmm.).    Java  and  Sumatra. 
Platysmurus  aterrimus  (Temm.). 

One  specimen  with  no  locality  indicated. 
Dendrocitta  rufa  (Scop.). 

A  series  from  India,  Rivoli  collection. 

29 
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DENnROCiTTA  FRONTAt.ts  McClell.    India. 
DENDROctTTA  LEUcouASTRA  Gould.    India. 
Dendrocitta  niHALATEHSisBlyth.     India. 
Dendkocitta  octupiTALia  (Mull.).    Sumatra. 

OsmiliiuB. 
Pica  mauritanica  Malh. 

Male  aud  female  from  Algeria,  RivoH  collection. 
Pica  pica  (Linn.), 

Bpecimeng  from  India,  China  and  Japan.     It  is  quite  lik«l  j  that 
Bome  of  these  mnj  represent  distinct  races  but  I  caoDot  decide  wilk- 
out  a  larger  series. 
Pica  tica  hui«omca  (Sal>.). 

Several  specimens  from  the  Columbia  river  by  J.  K.  Townerad. 
Pica  nuttalli  Aud. 

California,  and  Columbia  river,  the  latter  from  the  TowoacDd 
collection. 

Ci-ANOPOl.lfS  CYAN-ffi  (Pall.).     Japan. 
CvANOPOLirs  cooKi  Up.    Spain. 
CisHA  ciiiKENsiH  (Bodd.).     India. 

Cl»8A  CHISESS18  MINOR  (Cab.). 

One  specimen  «f  this  race,  )>nibalily  from  Sumatra.  It  is  much 
smaller  than  the  Indian  bird,  and  diffen  in  the  markings  of  thr 
secondaries,  the  black  sublerniinal  band  being  restricted  to  ■  spot 
on  the  outer  web,  while  the  white  terminal  band  runs  but  a  verr 
little  way  up  the  inner  web.  This  may,  however,  be  due  to  n^. 
Cif*.-'.\  TiiAi.ASrtisA  Temni.  Juviu 
C1S.-A  OKSATA  (WngI,). 
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PSILORHINUS  MEXICANUS  Rlipp. 

Two  specimens  from  Nicaragua  in  the  Abbott  collection  of  skins 
and  several  mounted  specimens  including  the  form  described  as  P. 
cyanogenys  by  Sharpe  but  which  seems  to  be  merely  an  individual 
variation  of  P.  meodcaniLa.  (For  full  discussion  of  this  subject  see 
Stone,  Proc.  Phila.  Acad.  1891,  p.  94.    "  On, the  (Jenus  Psilorhinus,*') 

The  type  of  Corvua  vodfenuf  Cabot  (from  Yucatan)  which  proves 
to  be  a  Psilorhinus  is  also  in  the  collection  and  may  be  distinct  from 
P.  mexicaniLa,  as  it  exhibits  several  peculiar  characters.  (See  the 
article  just  referred  to.) 

Uroleuca  cyanoleuca  (Max.). 

One  specimen  from  Brazil.  This  bird  seems  to  be  a  derivative  of 
the  Oyanocorax  stock,  with  a  square  tail,  the  general  resemblance 
between  it  and  C.  affinis  is  striking. 

Oyanocorax  chrysops  (Vieill.).    Brazil. 
Oyanocorax  affinis  Peltz.    Bogota. 
Oyanocorax  cayanus  (Linn.).    Guiana. 
Oyanocorax  cyanopogon  (Max.).    Brazil. 
Oyanocorax  mystacalis  (Geoff.).     Ecuador. 
Oyanocorax  heilprini  Gentry. 

Type  of  the  species,  "Rio  Negro,  S.  America."  This  spec- 
imen (described  by  Mr.  Gentry,  Proc.  Phila.  Acad.  1885,  p.  90.)  seems 
to  remain  unique.  As  stated  by  its  describer  it  unites  the  characters 
of  the  two  groups  in  which  the  species  piay  be  arranged,  having 
under  parts  for  the  most  part  dark  purplish  and  the  tail  having  a 
white  terminal  band.  It  seems  to  me  that  we  may  have  in  this  bird 
a  case  parallel  to  that  of  Helminthophila  leucohronchialia,  the 
peculiar  hybrid  warbler  of  North  America.  At  any  rate  a  hybrid 
between  such  species  as  Oyanocorax  cyanomelas  and  C.  cyanopogon 
or  C.  cayaniis  would,  I  think,  be  very  near  to  C  heilprini  and  the 
apparent  extreme  rarity  of  the  latter  would  seem  to  strengthen  the 
theory  of  its  hybrid  origin. 

Oyanocorax  cyanomelas  (Vieill.).     S.  America. 
Oyanocorax  violaceus  DuBus. 

Several  specimens  from  the  Rivoli  collection  including  the  tyj^e  of 
C.  harrisii  Oassin. 

Oyanocorax  c^:ruleus  (Vieill).    Brazil. 
Oyanocorax  ornatus  (Less.). 

Jalapa  Mexico  from  the  D'Oca  collection, 
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Xanthoiira  yncab  (Bodd.)     Bogota. 
Xanthouba  yncas  ceruleocephala  (DuBoia), 

One  apecimen  without  locality. 
Xanthodra  luxuosa  (Leas,),    Mexico. 

ClBBOLOPHA  SANBLASIANA  (Lafr.). 

Two  specimens  from  the  Rivoli  collection,  one  of  which  baa  the 
bill  yellow. 
CrsaoLOPHA  geecheii  (Vig.). 

Several  specimens  from  Mexico  and  one  labelled  "California" 
doubtless  an  error. 

ClBSOLOPHA  YUCATANICA  (DuBoie), 

C18SOLOPHA  MELANocYANEA  (Haiti,).    Coban,  Vera  Paz. 
Cyanolyca  aruillata  (Gray).    Columbia. 
Cyanolyca  turcosa  (Bp.).     Bogota. 
Cyanolyca  viridicyanea  (D'Orb.).    Yungas,  Bolivia. 
Cyanolyca  nana  (DuBua). 

Two  specimena  from  Jalapa,  Mexico,  D'Oca  collectioD. 
Aphelocoma  floridana  (Bartr.).    Florida. 
Aphelocoma  woODHOUSEr  (Baird.). 

Collected  by  Dr.  T.  C,  Henry,  on  the  Rio  Grande,  New  Mexico. 
Aphelocoma  califobnica  (Vig.). 

Specimens  from  California,  also  one  collected  by  J,  K.  Townsend, 
Columbia  river. 
Aphelocoma  sieberk  (Wagl.).     Jalapa,  Mexico. 
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Cyanocitta  stelleri  macrolopha  (Baird.).    New  Mexico  and 

Arizona. 
Cyanocitta  stelleri  diademata  (Bonap.).    Mexico. 
Cyanocitta  stelleri  coronata  (Sw.). 

Jalapa,  Mexico,  from  the  D'Oca  collection. 
Perisoreus  infaustus  (Linn.). 

Several  'specimens  from  the  Rivoli  collection. 
Perisoreus  canadensis  (Linn.).    North  America. 
Garrulus  glandarius  (Linn.).    Europe. 
Garrulus  japonicus  (Schl.).    Japan. 
Garrulus  brandti  Everm. 

One  specimen  from  the  Altai  Mts. 
Garrulus  cervicalis  Bonap.    Algeria. 
Garrulus  bispecularis  Vig.    Himalayas. 
Garrulus  lanceolatus  Vig.    Himalayas. 
Platylophus  galericulatus  (Cuv.). 

Three  adult  specimens  from  Java. 
Platylophus  coronata  (Raffl.). 

Adults  and  young  from  Sumatra. 

Corvinae. 

PiCATHARTES  gymnocephalus  (Tcmm.) 

One  male  specimen  in  fine  state  of  preservation  from  Guinea, 
West  Africa.  This  specimen  is  from  the  Rivoli  collection  and  the 
stand  bears  the  following  "  individu  type  de  la  planche  de  temminck/' 
"  prepaid  par  Verreaux." 

Gymnocorax  senex  (Less.). 
One  specimen  from  New  Guinea. 

CORVULTUR  ALBICOLLIS  (Lath.). 

Three  specimens  from  South  Africa. 

CoRVULTUR  CRASSIROSTRIS  (Rupp.). 

Two  specimens  from  Africa. 
CoRVUS  FRUGiLEGUS  Linn.     France. 
CoRVUS  pastinator  Gould.     Japan. 
CoRvus  cAPENsis  Licht.     Africa. 
CoRvus  CORAX  Linn. 

Several  specimens  probably  from  Europe. 
CORVUS  CORAX  sinuatus  (Wagl.). 

There  are  five  specimens  of  American  Ravens  in  the  collection, 
one  from  Kansas,  two  from  California  and  two  from  New  Jersey, 
these  last  from  Mr.  Cassin's  collection. 
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CoRvue  HAWAIEN8I8  Peale. 

Two  apecimeiis,  the  types  of  this  intereBting  species,  collected  in 
the  Saodwlcfa  Islands  by  J.  K.  TownseDd. 
CoRvus  cETPTOLEUcua  CoDch.    Laredo,  Tesaa. 
Cor VII  s  affinis  Riipp. 

CORVUS  MACRORHYNCHUB  Wagl. 

Specimens  from  Himalayas,  Java  and  Sumatra.      I  cannot  make 
the  presence  or  absence  of  white  basee  to  the  teathere  accord  with  the 
localities,  and  have,  therefore,  not  endeavored  to  distiDguish  the 
GODtinental  race  levaitlanti  from  the  island  fi)rm. 
CoEVuB  maceorhynchus  JAPONEN8I8  Bp.    Japao. 
CoRvua  FHILIPPINU8  Bp.    Philippines. 
CoRvua  ENCA  (Horsf.). 

Several  specimens  without  localities. 
COEVUS  ENCA  VIOLACEUS  (Bp.).     Ceram. 
COKVUS  COBONOIDE8  Vig.  &  Horsf. 

Six  specimens  from  Gould's  collection ;  from  W.  Australia,  New 
South  Wales,  Ft.  Essington  and  Tasmania.  Mr.  Sharpe  recognizes 
two  species  of  Australian  crows  in  his  Catalogue,  the  primnpal  differ- 
ence  between  them  being  in  the  color  of  the  eye.  Mr.  Gould's  spec- 
imens bears  no  data  on  tbts  point,  and  as  I  can  find  no  constant 
differences  in  their  measurements  or  coloration  I  refer  them  all  to 
coronoides. 
CoRvus  CORONE  Linn. 

A  series  from  Europe  and  also  one  labelled,  Japan. 
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CoRVus  DAUURICU8  Pall.    China. 
CJoRVUS  coRNix  Linn. 

Specimens  from  France  and  Egypt  and  an  interesting  melanistic 
form  from  Italy.  The  latter  is  doubtless  the  result  of  hybridization 
between  this  species  and  C,  corone  as  they  are  well  known  to  inter- 
breed. 

CoRVUs  scAPULATUS  Daud. 

Specimens  from  various  parts  of  Africa  and  Madagascar.     * 

CORVUS  TORQUATUS  LcsS. 

Three  specimens  doubtless  from  South  Africa  although  they  bear 
no  labels. 

PicicoRvus  coLUMBiANUS  (Wils.).    Westcm  U.  S. 
Cyanocephalus  cyanocephalus  (Wied.). 

Specimens  collected  by  Dr.  T.  C.  Henry  in  New  Mexico  and  by 
F.  L.  Kern  on  Fremont's  Expedition,  1846. 

NUCIFRAGA  CARYOCATACTES  (Linn.). 

NuciFRAGA  HEMisPiLA  Vig.     India. 
NuciFRAGA  MULTIPUNCTATA  Gould.    India. 

Fregilinae. 

CoRACiA  GRACULA  (Linn.).     Abyssinia. 

Pyrrhocorax  pyrrhocorax  (Linn.). 

Several  specimens,  without  locality. 

PARADISEIDJE. 

The  Academy  collection  contains  79  specimens  of  Birds  of 
Paradise  representing  25  species  and  includes  three  types.  The 
whoje  number  of  species  now  recognized  is  about  45. 

I.  Epimachinse. 

Ptilorhis  paradisea  Sw. 

A  series  from  New  South  Wales,  Gould  collection. 
Ptilorhis  victoria  Gould. 

One  specimen,  labelled  Australia. 
Ptilorhis  magnifica  (Vieill.). 

Three  specimens  two  of  which  are  the  types  of  Ptilorhis  wilsoni 
Ogden  (Proc.  Phila.  Acad.  1875,  p.  451).  Dr.  Ogden  afterwards 
states  (op.  cit.  1876,  p.  182)  that  the  feet  upon  which  he  founded  one 
of  his  characters  belonged  to  another  bird.  It  is  strange  that  this 
was  not  noticed  before  as  the  birds  are  distinctly  labelled  *'  les  pattes 
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sont  du  Caseicus  pereiciig."  With  regard  to  the  extent  of  met&llic 
feflthcra  on  the  neck  and  breast,  I  think  that  tbia  is  merely  due  to 
the  manner  of  mounting;  the  specimen  of  P.  magnifiea  U  pooriv 
stuffed  and  the  breast  feathers  are  laid  over  one  another  in  serenl 
layers  while  in  the  specimens  described  ai  P.  wiUoni  they  mre 
separated  as  far  as  possibleandnaturally  covers  much  greater  spttce 
and  the  breasts  are  well  filled  out,  which  makes  quite  a  contnut. 
Sei.kuciurs  alba  (Gm.)-  Three  males.  New  Guinea. 
Gpimachl'b  ai'EciOAL'B  (Bodd.). 

Three  males  and  one  female.     New  Guinea. 
Paradiaelnse. 

ASTRAPIA  N'KIRA   (Om.). 

Male  and  female.     New  Guinea. 
Farauioalla  carunculata  (Eyd.  &  Soul.).     New  Ouioea. 
Parotia  HEFiLATA  (Penn,).    Two  males.    New  Guinea. 
L«)PiioKii[NA  HUPKRBA  (Penu.), 

One  male.     New  (luinea. 
Pakadisea  apoda  Linn.     Several  mal«t. 
Parauihka  minor  Shaw. 

A  aeries  of  males  and  females  from  New  Guinea. 
Paraii|!4Ka  SASnriNEA  Shaw.     One  male. 
CicixMRUM  RUiiim  (Linn.). 

Three  males  anil  one  female  probably  from  New  Guinea. 
DtPitYLi.oi>(»  MAdMPK'A  (Penn.). 

Three  males  from  New  (iiiinen. 
Bciii.i'XiEi.iA  wii«)Nl  Caw. 

One  male,  the  t^-pc  of  the  s)>ecie8.     Thi»i  8i>ecinien  is   thought  br 
Mr.  Sclater  to  be  also  the  type  of  ltona|iartc's  DiphyllodeM  rtspuhiira. 
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Ptilonorhynchinse . 

Ptilonorhychus  violaceus  (Vieill.). 

A  series  from  New  South  Wales,  Gould  collection. 
Aerulcedus  viridis  (Lath.). 

New  South  Wales,  Gould  collection. 
Chlamydodera  maculata  Gould. 

Types  from  New  South  Wales,  Gould  collection. 
Chlamydodera  nuchalis  (Jard.  &  Selb.). 

Series  from  Pt.  Essington,  Australia,  Grould  collection. 
Sericulus  melinus  (Lath.). 

Series  from  New  South  Wales,  Gould  collection. 

ORIOLIDJE. 

The  Oriolidcd,  including  the  genus  Sphecotheres  which  has  been 
placed  here  by  Mr.  Wallace  and  Mr.  Sharpe,  comprise  about  35 
species,  of  which  the  Academy  collection  contains  22  represented  by 
97  specimens  including  one  type. 

Oriolus  oriolus  (Linn.). 

A  series  of  14  specimens  from  Europe  and  Africa. 
Oriolus  kundoo  Svkes. 

A  series  from  India,  Boys  collection. 
Oriolus  auratus  Vieill. 

A  series  from  Africa. 
Oriolus  tenuirostris  Blyth.    India. 
Oriolus  maculatus  Vieill. 

Two  specimens  without  locality. 
Oriolus  chinensis  Linn. 

Four  specimens  from  the  Philippines. 
Oriolus  melanocephalus  Linn.    India. 
Oriolus  monachus  (Gm.).    Abyssinia. 
Oriolus  larvatus  Licht. 

A  series  from  Cape  of  Good  Hope. 
Orioluh  brachyrhynchus  Swains. 

Several  specimens  from  W.  Africa  collected  by  Du  Chaillu. 
Oriolus  nigripennis  Verr. 

West  Africa  collected  by  Du  Chaillu. 
Oriolus  xanthonotus  Horsf.    Java. 
Oriolus  flavicinctus  (King.). 

Pt.  Essington  and  Green  Hill       nd,  I  3ol        >n. 

Oriolus  viridifuscus  (Heine.).    'J 
Oriolus  striatus  (Quoy  &  ( 
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OuOLrS  TIKIbK  ''Lstfc.,'. 

Fire  fmta   BitoG  oiUcetKia  utd  lbn»  from   New   Sootfa    Wb». 
Gould  eolltftirm- 
Okioll>  AFn!»i»  ii'iald. 

Tbe  ralidilT  of  tfau  fpecics  u  ttonbted  br  !%vpe  in  bw  Catakcw 
of  Birds,  u  (be  Britwb  Mawain  u  tbai  time  bad  nt>  epeciiBc^  ]■. 
u  undijulitediv  dMioct  fnun  tbe  <itber  AnKnlian  «pe<ie«  im  u  ciraHt 
showo  bjr  tb«  f'Mir  tfp*  *p«cunen#  in  tbe  Aademj  ooUectioB  ^« 
Pt.  Enngton.  Tb«  di8eren«*  wbicfa  '^■-'■"g"''*'  tfais  ■[■  i  m»  fn« 
0.  viridu  ireexactlT  mt  itated  bj  Goald.  Tbe  Kverm^  Im^^tb  of 
bill  (expo«ed/  u  in  O.  aj^nu  1-2S  io&,  and  in  O.  riridis  1-ftX  im. 
Tb<:  wiof;  in  0.  affinU  meacures  ■>'&>  iii»„  mod  id  O.  n'rtdu  -~>~i«.>  id*. 
SFHEryrrHi:KU>  naxillaris  f^Lath.;. 

Three  npi-c'imfott  from  New  South  Wale«,  GoaM  collection. 
SFiifxvrniKRM  ri.Avn'ENTKiB  Gould. 

<>oe  ■!«(■] men  fn*m  Cafie  York,  Australia,  whirh  probably  e%iaf 
from  Gould.  It  bean  alalwl  giving  iu  addition  to  tbelocslrtT.et4^. 
"  Spherntheru  new  np."  m  it  may  be  the  type  of  the  a 
ViviivxifTnv.Ht»  viKiiiiM  Vieill. 

Two  Hpuimeiui  from  Timor. 
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Okiolu8  boubuensib  (Quoy  &  Gaim.).    Bouni. 
Oriolus  vihidis  (Lath.), 

Five  from  Rivoli  collection  and  three  from  New  South  Wales, 
Gould  collection, 
Oriolus  affinis  Gould. 

The  validity  of  thia  Bpeciea  is  doubted  by  Sharpein  hia  Catalogue 
of  Birds,  as  the  British  Museum  at  that  time  had  no  apecimens.  It 
is  undoubtedly  distinct  from  the  other  Australian  speciea  as  is  clearly 
shown  by  the  four  type  specimens  in  the  Academy  collection  from 
Pt,  Essington.  The  differences  which  distinguish  thia  species  from 
0.  viridU  are  exactly  aa  atated  by  Gould.  The  average  length  of 
bill  (exposed)  is  in  0.  affinU  1'28  ins.,  and  in  0.  viridia  1'03  ins. 
The  wing  in  0.  affinis  measures  5-65  Ins.,  and  in  0.  viridu  590  ins. 

SPHECOTHEEEa  MAXILLARIS  (Lath.). 

Three  specimens  from  New  South  Wales,  Gould  collection. 

SphECOTHERES  FLAVIVENTRI8  Gould. 

One  specimen  from  Cape  York,  Australia,  which  probably  came 
from  Gould.      It  bears  a  label  giving  in  addition  to  the  locality,  etc. 
"  Spheeotheret  new  sp."  so  it  may  be  the  type  of  the  apecie& 
Sphecothehes  V1R1DI8  Vicill. 

Two  apecimens  from  Timor. 


1891.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  451 


November  3. 
Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Forty  persons  present. 

A  paper  entitled  "On  a  new  genus  of  Vespertilionidse,"  by 
Harrison  Allen,  M.  D.,  was  presented  for  publication. 

The  Influence  exerted  by  the  Tongue  on  the  Positions  of  the  Teeth. — 
Dr.  Harrison  Allen  invited  attention  to  the  influence  exerted  by 
the  tongue  in  determining  shapes  and  relations  of  the  teeth.  In 
hypertrophy  of  the  tongue  in  the  human  subject  it  has  been  found 
that  the  lower  teeth  are  thrown  forward  and  are  widely  separated 
from  each  other.  It  is  reasonable  to  infer  that  in  lower  animals 
where  the  tongue  is  used  for  prehension  that  a  similar  inclination 
in  the  tongue  to  change  the  teeth  to  a  horizontal,  from  a  vertical 
position,  takes  place.  In  some  of  the  more  remarkable  examples  of 
the  use  of  the  tongue,  as  for  example  in  the  Edentata,  the  teeth  are 
widely  separated  from  each  other,  and  in  most  forms  are  entirely 
absent  from  the  front  of  the  jaws.  Dr.  Allen  remarked  that  in  the 
Cheiroptera  a  similar  tendency  as  above  expressed  appears  to  operate. 
In  slender-jawed,  long-tongued  types,  as  exemplified  in  the  genera 
Macroglossa  and  Olossophaga,  the  teeth  are  imperfectly  developed 
in  the  front  of  the  upper  jaw  and  nearly  concealed  by  mucous 
membrane,  while  laterally  compressed  and  widely  separated  from 
each  other  on  the  sides.  In  the  genus  Bhynchonycteris  the  front 
upper  teeth  are  reduced  to  minute  filiform  movable  organs  which 
would  appear  to  have  no  value  in  the  seizing  or  the  preparing  of 
food,  but  in  all  probability  are  simply  performing  the  offices  of 
organs  of  touch  and  as  such  are  used  at  times  when  the  tongue  is 
protruded  to  determine  possibly  its  course  and  direction. 


November  10. 
Mr.  Gavin  W.  Hart  in  the  chair. 
Thirty-six  persons  present. 

On  Bows  and  Arroivs  and  other  Implements  found  among  the  Arc- 
tic Highlanders, — Drs.  Benjamin  Sharp  and  William  E. 
Hughes  exhibited  some  bows  and  arrows  which  they  had  collected 
while  on  the  West  Greenland  Expedition  of  1891.  As  far  as  they 
had  examined  the  literature  these  articles  had  not  been  before  found 
in  the  possession  of  the  Arctic  Highlanders.  The  Nares  Expedition 
obtained  an  imperfect  arrow  from  one  of  the  deserted  settlements. 
The  quiver  exhibited  contained  the  bow  and  arrows.      It  was  made 
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of  seal -skin,  from  which  the  hair  had  been  removed.  The  two  raaio 
pouches,  the  shorter  coDtaiaing  the  arrows  and  the  lon^r  contain- 
mg  the  bow,  were  uoited  by  a  flat  piece  of  skin  to  which  was  at- 
tached a  small  pocket  to  hold  seal-carriers,  etc.  A  sling  to  carir 
the  whole  was  made  of  raw  hide,  to  which  was  attached  a  small 
handle  of  wood.  The  pouch  containing  the  bow  was  open  and  al- 
lowed the  end  to  protrude.  It  measured  twenty-seven  inches  in 
length.  That  for  the  arrows  had  a  movable  cap  to  keep  the  arrows 
from  slipping  out  and  measured  with  the  latter  twenty-one  inches. 
The  Bmall  pocket  was  about  six  inches  square. 

The  bow  consisted  of  seven  pieces.  Three  pieces  formed  the 
length  and  were  made  of  the  antler  of  the  reindeer.  On  each  side 
of  joints  made  by  placing  the  long  pieces  together,  were  lashed 
two  pieces  of  bone.  On  the  outside  (the  outer  curvature  of  the  bow 
when  strung)  was  a  long  thin  piece  and  inside  a  short  thick  piece. 
The  lashings  were  of  sinew  placed  over  the  joint.  The  ends  of 
the  long  piece  outside,  which  extended  much  over  the  short  piece 
inside,  were  secured  by  a  few  turns  of  sinew  around  the  antler  portion. 
On  the  outside  were  secured  about  twelve  pieces  of  plaited  sinew, 
which  served  to  strengthen  the  bow  when  bent.  When  the  bow  was 
strung,  the  outer  surface  presented  three  curves,  one  concave  on  each 
side  of  the  middle  convex  one.  The  bow  was  unstrung  by  pulling 
the  cord,  which  consisted  of  raw-hide,  around  toward  the  outer 
curvature,  so  that  when  the  operation  was  complete  the  string 
bent  the  bow  in  a  direction  opposite  to  that  when  strung.  The 
length  of  the  how  measured  on  the  string  was  thirty-one  inches;  the 
two  eud  pieces  of  antler,  eleven  and  a  half  inches;  middle  piece  of 
antler,  eight  inches ;  outer  piece  of  bone  over  the  joint,  six  inches ; 
inner  piece,  two  and  a  half  inches. 
The  arrows  were  of  four  kinds,  but  all  had  wooden  shafts.  The 
nimonest  kind  (n)  had  the  hesd  of  one  piece  of  iron  or  steel,  proli- 
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of  leaf  of  head,  two  inches ;  breadth  of  same,  three  quarters  of  an 
inch  ;  (c)  pattern,  length,  seventeen  and  one  quarter  inches ;  shaft, 
thirteen  and  three  quarter  inches ;  ivory  head,  four  and  three  quar- 
ter inches;  breadth  of  head,  one  half  of  an  inch ;  lap  of  bevel,  three 
Quarters  of  an  inch  ;  (d)  pattern,  length,  twenty-eight  inches  ;  shafl, 
fifteen  inches ;  bone  neck,  six  inches ;  length  oi  iron  head,  one  and  a 
half  inches ;  breadth  at  base,  seven-eighths  of  an  inch  ;  one  and  a  half 
inches  lost  in  lap  of  bevel  and  set  of  the  head. 

Some  of  the  arrows  were  feathered,  but  not  all ;  never  more  than 
two  feathers,  about  five  inches  in  length  being  lashed  to  the  shaft. 
These  lay  flat  to  the  shaft,  which  at  this  end  in  all  the  arrows  was 
flattened.  When  the  arrow  was  about  to  be  discharged  the  plane 
of  the  feathers  would  be  parallel  to  that  of  the  string.  At  the  notch 
of  all  of  the  iron-headed  arrows  and  some  of  the  ivory  tipped  ones, 
there  was  a  seizing  of  sinew  to  keep  them  from  splitting.  The  re- 
lease was  what  is  known  as  Mediterranean  release,  three  fingers 
being  placed  on  the  string,  and  the  arrow  held  between  the  first  and 
second.  In  all  probability  the  bow  and  arrow  are  used  only  in 
hunting  the  reindeer,  many  antlers  and  skins  of  which  were  ob- 
served in  the  possession  of  the  natives. 

A  child's  bow  was  also  exhibited,  measuring  on  the  string  ten  and 
three  quarter  inches.  This  had  only  a  single  curve  and  was  strung 
by  a  piece  of  sinew. 

Two  bow  drills,  such  as  are  used  by  the  natives  to  drill  bone  and 
ivory  were  also  exhibited.  The  bow  of  one  of  these  (a)  was  made 
of  a  curved  piece  of  ivory,  the  other  (b)  of  the  rib  of  the  reindeer. 
One  drill  (a')  was  made  of  a  thick  piece  of  wood,  in  one  end  of 
which  was  inserted  an  awl ;  the  other  end  was  pointed.  When  the 
native  showed  how  this  was  used  he  held  the  end  opposite  the  awl  in 
his  mouth,  moving  the  bow  with  his  right  hand  and  holding  the  bone 
to  be  drilled  in  his  left.  The  other  drill  (6')  was  pointed  as  the 
first,  but  the  awl  was  inserted  in  a  piece  of  bone  and  this  lashed  to 
the  wooden  handle.  There  was  in  addition  in  one  of  the  drill  out- 
fits (6),  a  piece  of  ivory  (6")  which  fitted  conveniently  in  the  hand, 
or  could  be  held  in  the  mouth.  On  one  side  a  cavity  made  to  re- 
ceive the  drill,  so  that  greater  pressure  could  be  exerted  thereon. 
Length  of  ivory  bow  (a)  measured  on  the  chord  of  the  arc  was  twelve 
and  a  quarter  inches ;  the  drill  (a'),  nine  and  three  quarter  inches ; 
wooden  part,  eight  and  three  quarter  inches.  Length  of  bone  bow 
(6),  fifteen  and  a  half  inches ;  bone  part  three  inches,  from  which  the 
awl  projected  one  inch.  The  ivory  hand  piece  for  drill  was  three 
and  one  quarter  inches  long  by  one  and  a  quarter  inches  broad. 
The  depth  of  the  cavity  was  one  half  inch. 

Dr.  Sharp  also  described  a  kayak  procured  at  Cape  York.  He 
called  attention  to  the  difference  of  the  model  of  this  one  and  that  of 
one  procured  at  Godhaven.  The  kayaks  of  Danish  Greenland,  as  is 
well  known,  are  pointed  at  both  ends  and  have  a  marked  sheer,  the 
bow  and  stern  both  peaking  considerably ;  they  are  also  rounded  on 
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the  bottom  and  deck.  The  Ca|>e  York  boat  is  constructed  ax  an 
uther  kayaks,  of  a  frame  of  wood  over  which  is  stretched  a  cuveriDi; 
of  seal-itliins  sewed  together,  the  hair  first  having  been  reniuvol. 
The  workmanship  on  the  Cape  York  boat  was  much  more  clum»v 
ani)  heavier  than  on  those  of  I>Bnigh  Greenland.  The  bow,  which 
was  the  big  beet  part,  waapuinted,  and  roeebut  little  from  the^reocral 
line  of  the  boal,  and  from  here  it  sloped  gradually  to  the  si«m,  which 
wa>'  rounded  and  its  end  did  not  rise  above  the  level  of  the  dt-ck. 
in  fact  the  boat  had  no  sheer.  The  boat  was  much  broader  in  |>nt- 
l>ortion  than  the  Danish  ones  and  distinctly  ftat-boltomed,  the  <l«-k 
also  was  verj'  nearly  flat.  The  hatch,  or  "  man  hole,"  was  jHdyhe- 
dral  instead  of  being  circular,  and  as  far  as  the  party  could  dot^r- 
mine  no  apron,  such  as  u»ed  by  all  the  Danish  UreenlandeiH,  wan 
employed.  In  fact  the  model  was  similar  to  the  kayalis  in  U!<e  by 
the  Ksquimos  of  Itritish  America. 

The  entire  length  of  the  boat  was  eighteen  feet  and  one  inch,  and 
fourteeti  feet  on  the  keel ;  from  the  bow  to  the  forward  part  nf  the 
hatcli  wasnineieet  and  eight  inches;  lenRth  of  baleb,  two fwt ;  from 
afterjiart  of  the  hatch  to  the  end  of  the  stern,  six  feel  and  Kveim-hen. 
The  !<ida<, amidships,  were  nearly  parallel,  and  measured  in  breadlh 
al>out  one  foot  and  nine  inches.  The  perpendicular  depth 
at  end  of  keel  forward,  which  was  two  feet  aft  of  the  fxiini  of  the  Im>w 
was  twelve  and  a  half  inches;  halfway  between  the  Imiw  ami  liatcb. 
eleven  inches ;  at  half  way  between  hatch  and  stem,  nine  inchif.  and 
at  (be  nfler  end  of  the  keel  two  feet  forward  of  the  end  of  the  intern, 
live  and  a  half  inches. 

The  Danish  kayak  is  broadest  forward  of  the  hatch,  and  fn.m 
hero  it  [a|ierM  both  to  the  Imw  and  stern.  The  kayak  has  not.  bere- 
totiire,  l>cen  mentioneil  by  explorers  as  lieing  in  use  among  the  An'- 
tic  Highlanders.  This  term  is  n'stricto)  to  those  nalivcs  living  on 
the  sbiiresof  (ireenland  at  and  north  of  ra|te  York  to  Ktah.  near 
the  southern  edge  "f  the  llumlioldt  glacier.    They,  himever.  have  the 

ni  kayak  in  their  vocalmlury,  and  rhcir  |)o-w«ion  of  ImuiIs  pndt- 
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November  17. 
Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Thirty-four  persons  present. 

A  paper  entitled  "On  new  and  hitherto  unfigured  Japanese 
Mollnsks,"  by  H.  A.  Pilsbry  was  presented  for  publication. 

The  deaths  of  S.  R.  Knight  M.  D.,  a  member,  November  13  and 
of  John  C.  Jay,  a  correspondent,  November  15,  were  announced, 

A  New  Meteoric  Iron  from  Garrett  County ,  Maryland, — Dr.  A.  E. 
Foote  announced  the  discovery  of  a  new  meteoric  iron  from  Gar- 
rett county,  Md.,  about  twelve  miles  from  the  P.  O.  of  Lonaconing, 
not  far  from  the  boundary  of  Pennsylvania.  It  was  ploughed  up 
about  three  or  four  years  ago  by  a  boy  in  a  field.  According  to  an 
analysis  by  Dr.  Koenig  it  contains  over  eleven  per  cent,  of  nickel 
and  cobalt,  the  proportion  of  cobalt  being  very  high. 

It  is  one  of  the  best  octahedral  etching  irons  known,  being  even 
more  characteristic  than  most  of  those  that  have  been  used  for 
printing  directly  on  paper.  Besides  the  striking  reticulated  octa- 
hedral structure  it  shows  a  largenumberof  secondary  lines  regularly 
disposed  with  reference  to  the  principal  marking.  These  I  believe 
to  be  similar  to  those  described  by  Prof.  J.  Lawrence  Smith,  in  a 
Wisconsin  meteorite,  under  the  name  of  Laphamite  markings.  The 
original  weight  was  forty-five  ounces,  but  it  has  been  reduced  by 
analysis,  cutting,  polishing,  etc.,  to  thirty-six  and  a  half  ounces. 
The  locality  is  especially  interesting  as  being  one  of  the  very  few 
discovered  in  the  middle  or  eastern  states. 

The  following  is  Prof.  J.  Lawrence  Smith's  description  of  the 
Laphamite  markings  on  the  Wisconsin  iron,  which  would  apply 
equally  well  to  the  Garrett  County  Siderite,  **  The  Widmannstattiau 
figures  are  (a),  bright  metallic,  with  convex  ends  and  sides;  (6),  of 
a  darker  color  are  the  other  markings,  usually  smaller,  and  with 
the  sides  and  ends  concave. 

The  material  of  which  these  dark  figures  are  composed  seems  to 
have  enveloped  the  lighter  colored  portion,  which  serves  to  make 
the  dark  lines  so  beautifully  conspicuous.  A  good  pocket-glass  will 
show  that  the  dark  figures  are  striated  with  lines  at  right  angles 
to  the  bounding  surfaces.  When  the  figure  is  nearly  square  the 
lines  extend  from  each  of  the  four  sides,  but  when  much  elongated, 
they  are  parallel  to  the  longer  sides.  Often  these  lines 
do  not  reach  the  middle  of  the  figure,  where  only  a  confused  crys- 
tallization can  be  detected.  In  the  interior  of  the  elongated  figures 
the  lines  are  quite  irregular,  often  running  together,  and  showing 
a  striking  resemblance  to  woody  fiber.  The  nature  of  these  mark- 
ings may  be  easily  understood.  They  indicate  the  axes  of  minute 
columnar  crystals,  which  tend  to  assume  a  position  at  right  angles 
to  the  surface  on  cooling." 
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The  Newest  Speeiet  of  Weal  Indian  Land  Shellt. — Mb,  H.  A, 
P1L8BRY  exhibited  specimens  of  Helix  lately  received,  among  them 
Helix  Capnajiensia  Mayuard,  from  Little  Cayman  island.  Helix 
Maynardi,  a  Dew  species,  was  described  as  follows : 

H.  (Plaoioptycha)  Maynardi.  Shell  nearly-covered  unibili- 
cate,  depressed,  rather  thin.  Spire  slightly  convex,  apex  obtuse. 
Surface  sculptured  with  prominent  thread-like  strise  in  the  direction 
of  growth  lines ;  pale  fleshy- whitish,  having  a  supra-peripheral  cheat- 
nut  zone  and  numerous  bands  of  a  lighter  brown  both  above  and 
below.  Whorls  4j,  convex,  the  first  smooth;  sutures  impressed ; 
last  whorl  rounded  at  the  periphery,  deeply  descendiug  in  front. 
Aperture  transversely  oval,  oblique;  outer  lip  slightly  expanded, 
slightly  thickened  within ;  baso-columellar  lip  reflexed,  nearly 
straight,  the  columella  thickened  by  a  strong  callus  within,  which 
is  more  or  less  truncated  below.  Alt.  8,  greater  diam.  13i,  leaser 
12  mill. 

Bahamas. 

This  ia  one  of  those  species  lying  between  Plagioptyeha  and  Hem- 
itrockva.  It  resembles  the  form  described  by  ma  as  H.  Brovmii  iu 
the  surface-sculpture,  which  is  decidedly  coarse,  as  m  H.  Alherti. 
The  brown  bauds  of  the  surface  are  visible  on  the  face  of  the  thick- 
ened and  slightly  expanded  lip. 

Helix  (Hemitrocuub)  xakthophaes.  Shell  small,  8ubglobos«, 
solid,  narrowly  rimat«.  Spire  low-conoid,  the  apex  obtuse.  Surface 
shining,  having  irregular  growth-lines  more  conspicuous  just  below 
the  suture.  Streaked  with  red  dish- chestnut  on  a  pale  isabelline 
ground,  having  an  inconspicuous  paler  line  at  the  periphery  and  a 
dark  band  just  above  it,  the  latter  sometimes  obsolete.  Whorls  4, 
separated  by  slightly  impressed  sutures,  the  last  whorl  obtusely 
the   [lerijhhery,  slightly  descending  iu  front.     Aperture 
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Macrochlamys  Stearnsi,  n.  sp.  Shell  depressed,  very  bright 
and  polished,  straw- colored,  subopaque.  Surface  polished,  the  growth 
lines  not  conspicuous.  Spire  but  little  raised,  almost  plane,  consist- 
ing of  4  whorls,  the  last  one  very  rapidly  widening.  Base  convex, 
concave  at  the  axis.  Suture  narrowly  margined  below.  Aperture 
wide-lunar,  oblique,  silvery-white  inside,  the  white  extending  to 
within  about  3  mm.  of  the  acute,  thin  lip  edge.  Umbilicus  very 
narrowly  perforated,  the  perforation  half-covered  by  a  small  trian- 
gular reflection  of  the  columella. 

Alt.  7,  gjreater  diam.  13,  lesser  diam.  10}  mm.;  oblique  alt.  of 
aperture  7,  width  8  mm. 

Habitat,  Kalgan,  North  China.     (Frederick  Stearns,  1891.) 


November  24. 
Rev.  H.  C.  McCook,  D.  D.,  Vice-President,  in  the  chair. 
Forty- nine  persons  present. 

A  paper  entitled  "  On  a  Fin-back  Whale  (Balsenoptera)  recently 
stranded  on  the  New  Jersey  Coast,"  by  Edw.  D.  Cope,  was  presented 
for  publication. 

The  death  of  John  Turner,  a  member,  August  19,  was  announced. 

Chapter  I  of  the  By-Laws  was  amended  by  the  addition  of 
Article  X : — "  No  member  shall  be  eligible  to  the  office  of  President 
for  more  than  four  consecutive  years." 

Richard  Rossmiissler,  Elizabeth  Head  and  Harriet  Head  were 
elected  members. 

The  following  were  ordered  to  be  printed  : — 
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BY  J.  E,  1VE9. 

The  reptiles  and  batrachians  enumerated  in  thie  paper  were 
collected  id  the  northwestern  portioD  of  Yucatan  and  in  the  low- 
lands and  highlands  of  southeastern  Mexico  during  the  early  mouths 
of  1890  by  the  Academy's  Expedition  to  these  regions.  The  Expedi- 
tion was  in  charge  of  Professor  Angelo  Heilprin,  and  the  writer, 
who  was  one  of  its  menibers,  is  indebted  to  him  for  the  opportunity 
of  working  up  the  herpetological  colidction. 

The  portion  of  Yucatan  visited  by  the  Expedition  has  a  dry 
limestone  soil,  and  the  vegetation  is  consequently  more  or  less 
dwarfed.  The  months  of  February  aud  March,  when  it  was  visited, 
form  part  of  the  dry  season  and  very  little  terrestrial  life  was  ap- 
parent. The  lizards,  however,  were  au  exception  to  this  condition  of 
things,  being  fairly  abundant.  There  are  no  streams  or  rivers  in 
Northern  Yucatan,  the  only  sources  of  water  supply  being  nat- 
ural or  artificial  cisterns  in  the  limestone  rock  in  which  the  rain 
water  is  collected.  It  is  therefore  not  a  good  place  for  the  develop- 
ment of  batrachiau  life.  The  two  species  of  frogs  and  one  of  the 
species  of  toads  collected,  were  found  near  artiScial  water-tanks 
on  haciendas. 

The  varied  character  of  the  southeastern  portion  of  Mexico 
Hell  known  for  it  ti 
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Soelopoms  torquatus  Wiegmann,  var.  muoronatus  Cope. 

A  female  from  Tekanto. 
Soeloporus  variabilis  Gray. 

A  male  from  the  Port  of  Silam. 

Cnemidophoms  sexlineatus  L. 

A  female  from  Tunkas. 

The  dorsal  scales  are  much  smaller  than  in  any  specimens  of  this 
species  in  the  collection  of  the  Academy,  being  only  about  half  the 
size.  The  white  bands  are  very  narrow  and  very  sharply  defined. 
The  median  dorsal  area  which  is  usually  either  partly  or  wholly  of  a 
lighter  color  than  the  adjacent  areas  between  the  light  bands  on  either 
side  of  it,  is  of  the  same  color  as  these,  i.  e.,  nearly  black.  This  median 
dorsal  area  is  also  narrower  than  in  the  specimens  which  I  have  ex- 
amined, being  of  the  same  width  as  the  areas,  between  the  second  and 
third  bands,  on  either  side  of  it.  There  are  faint  traces  of  a  light 
band  along  the  middle  of  this  area.  The  unusually  dark  colora- 
tion of  the  back  is  continued  upon  the  head  and  the  dorsal  surface 
of  the  base  of  the  tail  as  dark  olive.  The  head  is  narrower  in  the 
region  of  the  nasals  and  internasal,  and  slightly  longer  than  in  the 
specimens  which  I  have  examined.  There  are  also  seven  or  eight 
superciliaries  instead  of  five  or  six.  It  is  50  mm.  long  from  the 
end  of  the  snout  to  the  vent,  and  160  mm.  from  the  end  of  the  snout 
to  the  end  of  the  tail. 

Ctenosauras  oyoluroides  (Wiegmann)  Bocourt. 

Four  specimens  of  this  species  which  is  common  throughout  the 
dry  limestone  country  of  northwestern  Yucatan  were  collected  at 
Tekanto.  They  agree  with  the  C.  cycluroides  of  Bocourt^  which  is 
very  likely  merely  a  variety  of  his  C.  completd\  It  is  probable  that 
they  represent  the  same  form  as  the  specimen  from  Yucatan  identi- 
fied by  Professor  Cope  in  1866  as  C.  pedmata  of  Wiegmann^ 

Anolis,  sp? 

A  female  from  Tekanto,  allied  A.  cupreiis  Hallowell. 

Anolis  aou tiros tris,  n.  8p. 

Head  rather  acute  ;  from  snout  to  ear  slightly  longer  than  tibia  ; 
about  once  and  a  half  times  as  long  as  broad;  forehead  slightly 
concave;    frontal  ridges  very  short;   a  few   scales   on    the   snout 

1.  Miss.  Sci.  Mex.  pp.  143 — 145. 

2.  Id.  pp.  145  and  146. 

3.  Proc.  Acad.  Nat.  Sci.  Phila.,  1866,  p.  124. 
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keeled ;  eyes  large ;  scales  of  the  eupraorbital  semicircles  of 
moderate  size,  keeled,  separated  by  two  or  three  rows  of  scales; 
nine  or  ten  enlargeil  supraoRular  scales,  in  two  longitudinal  rows 
anteriorly  and  three  posteriorly,  the  posterior  ones  keeled  ;  the  second 
scale  of  the  inner  row  of  the  supra-oculars  much  enlarged,  sepa- 
rated from  the  supraorbital  by  a  row  of  small  scales;  occipital 
smaller  than  the  ear  opening,  separated  from  the  supraorbitals 
by  four  or  five  series  of  scales;  lorcal  rows  seven;  seven  upper 
labials  to  below  the  center  of  the  eye,  ear  opening  large,  vertically 
oval.  Gular  appendage  moderately  developed  in  male;  gular  scales 
smooth.  Body  not  compressed.  No  dorso-nuchal  fold.  Dorsal 
scales  sub-heKsgonal,  juxtaposed,  those  along  the  vertebral  line  the 
largest  and  keeled,  passing  gradually  into  themuch  smaller  granular 
scales  of  the  Hanks;  ventrals  much  larger  than  the  dorsals,  sub- 
circular,  feebly  keeled.  The  adpressed  hind  limb  reaches  half  way 
between  the  eye  and  the  nostril  ;  1-3  or  14  lamellie  under  phalanges 
II  and  III  of  the  fourth  toe.  Tail  subcylindricai;  covered  with 
large,  equal,  strongly  keeled  scales. 

(Jrayish  above,  with  a  pinkish  tinge.  A  few  scattered  blotches  of 
brown  on  the  anterior  portion  of  the  back.  Upper  surface  of  the 
snout  brown.  Lower  surfaces  white,  becoming  a  light  brown  on  the 
under  surface  of  the  head  and  limbs.  Limbs  and  tail  with  dorsal 
surface  irregularly  bunded  with  darker.  Dorsal  and  ventral  sur- 
f.ices  of  the  body  with  a  metallic  luftre. 


Length  of  head  (from  end  of  snout  to  ear-opening),  lU.-'i. 
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Sana  viresoens  (Kalm)  Cope,  Sana  haleoina  Kalm.     Var.  anstrioola  Cope,  Bull. 
U.  S.  Nat.  Mus.  34,  p.  398-399,  1889. 

A  specimeD  collected  near  a  water  tank  on  a  hacienda, 
near  Izamal,  Yucatan,  apparently  belongs  to  this  variety  of  Eana 
virescens.  The  dorsal  surface  is  dark  grayish  brown  with  still 
darker  color  markings;  the  ventral  surface  white,  more  or  less 
mottled  with  brown.  Mottlings  very  close  on  the  throat,  more 
scattered  on  the  under  surface  of  the  limbs,  and  very  faint  on 
the  belly.  Color  markings  of  the  dorsal  surface  very  similar  to 
variety  brachycephala  Cope.  Dorsal  surface  of  the  head  and  the 
anterior  portion  of  the  back  darker  than  rest  of  the  body,  almost 
obliterating  the  color  markings  of  this  region.  Head  large,  broader 
than  long;  breadth  to  length  as  five  to  four;  contained  three  times 
in  the  length  of  the  body.  Diameter  of  tympanum  about  two-thirds 
of  the  diameter  of  the  orbit.  Inter-orbital  space  about  two-thirds 
as  wide  as  an  upper  eyelid.  First  finger  longer  than  the  second. 
Two  phalanges  of  the  fourth  toe  free.  Extended  hind  limb 
reaching  a  little  beyond  the  tip  of  the  snout.     Vocal  vesicle  present. 

Leptodaotylns  labialis  Cope. 

Cystignathus  labialis  Cope,  Proc.  Amer.  Philos.  Soc.  Vol.  XVII,  p.  90,  and  Vol. 

XVIII,  p.  269. 
Leptodactylus  caliginosus  Brocchi,  Miss.  Sci.  Mex.,  Batr.  pp.  17  and  18,  PI.  V.  fig  1 . 

Four  specimens  obtained  near  a  water  trough  on  a  hacienda 
near  Tekanto,  Yucatan.  They  closely  resemble  the  specimen 
figured  by  Brocchi  under  the  name  of  Leptodactylus  caliginosiis. 
There  are  two  irregular  series  of  spots  between  the  lateral  glandular 
folds  upon  the  dorsal  surface,  which  are  more  or  less  confluent. 
The  adpressed  hind  limb  reaches  to  the  eye,  or  between  the  eye  and 
the  nostril. 

Bufo  marinas  L. 

Single  specimen  from  the  court-yard  of  a  house  at  Ticul. 

Bufo  vallioeps  Wiegmann. 

Three  specimens  collected  near  a  water  tank  on  a  hacienda  near 
Tekanto. 

In  these  specimens,  which  measure  from  56  to  66  mm.  from 
tip  of  snout  to  vent,  the  inter-orbital  space  is  not  much  broader  than 
the  upper  eyelid. 

Mexico. 

?  Soeloporus  gratiosus  Baird  <fc  Oirard. 

A  young  specimen  from  San  Andres  Chalchicomula,  on  the 
Mexican  plateau  at  the  base  of  Orizaba  (8200  feet.) 
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Soaloporo*  microlepidotnt  Gnj, 

Three  males  from  an  elevation  of  13,000  feet  on  the  volcano  of 
Orizaba. 

A  male  from  the  gardens  of  Chapultepec,  near  the  city  of 
Mexico. 

A  young  specimen  from  a  height  of  11,200  feet  on  Iztaccihuatl. 
SoelopoTni  aoalaTU  Onj. 

Four  males  and  two  females  from  PeHon,  east  of  the  city  of 
Mexico. 
Soelaporai  variftbili*  <:»;. 

A  male  from  the  town  of  Orizaba. 
Anolii  sp  ? 

A  small  specimen,  labeled  "  Mexico." 
Fbrynainma  Doagluii  Bell. 

A  young  specimen  from  Zumpango. 

Ent»niB  iniigniuum  Copo,  Proc.  Am,  Phil.  Soc.  Vol.  XXJt.p.  172. 

Two  specimens  from  Lake  Chalco,  and  two  from  Lake  Patzcuaro. 

The  specimens  show  that  this  species  is  somewhat  variable.  In 
one  of  the  specimens  from  Lake  Patzcuaro  there  is  a  welt  defined 
dorsal  band  of  the  width  of  three  scales.  In  the  other  specimen 
from  the  same  locality  and  in  those  from  Lake  Chalco,  it  is  more 
or  less  imperfect.  The  lateral  band  also  appears  to  be  more  or 
less  variable;  in  one  of  the  specimens  from  Lake  Chalco,  being 
obliterated 
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Dorsal  line  well  marked,  three  scales  wide ;  lateral  line  imperfectly 
developed.     Male. 

(3)  From  Lake  Chalco. 

Total  length  780  mm ;  of  tail  170  mm. 
Gastrosteges  170.     Urosteges  78. 

Dorsal  line  indistinct,  indicated  by  a  band  of  three  to  five  lighter 
scales ;  lateral  line  well  marked.     Male. 

(4)  From  Lake  Chalco. 

Total  length  900  mm  ;  of  tail  195  mm. 

Gastrosteges  157.     Urosteges  67. 

Dorsal  line  not  to  be  distinguished  except  by  the  absence  of  any 
dark  markings  upon  the  three  rows  of  dorsal  scales,  upon  which 
it  is  found  when  present ;  lateral  line  obliterated  by  the  irregular 
dark  markings  of  the  sides.     Female. 

Streptophorus  SebsB  Dum6ril  et  Bibron. 

One  specimen  from  the  forest  of  San  Juan. 

Bufo  MonksisB  Cope. 

Three  specimens  from  Zumpango,  about  19  mm.  in  length. 

Bana  MontezumsB  Baird. 

One  specimen  from  the  plateau. 

Amblystoma  Mexioanum  Shaw. 
Siredon  Mexicanum  Shaw. 

Numerous  specimens  of  the  Axolotl  were  obtained  at  Lake 
Chalco. 


PBOCEEUIXGS  OP  THE  ACADEMV  OF 


PKELmiKAST  HOnCE   OF   BOVX  1UVERAI.8  FKOH  THE  SERPXHTin 

BELT.  HEAB  £&STOH.  PESSBTLTARIA. 

nv  JOHN    EVERMAX. 

The  BerpcDtine  belt  and  contact  rocks  have  already  Bupplied  do 
less  than  twenty-one  mmeral  species  and  varieties,  many  of  which 
occur  very  eparingly^  and  are  represented,  perbape,  by  a  half  dozen 
spe<nmeDS  of  each.  This  belt  appears  in  Warren  County,  N.  J., 
and  crossing  the  Delaware  River  about  one-quarter  of  a  mile  north 
of  Eastou,  extends  south-westerly,  a  distance  of  three  miles,  thinning 
out  at  both  ends.  The  Boutbem  contact  of  the  belt  is  a  gravish-blue 
limestoue  of  uncertain  age,  no  determination  having  been  attempted 
on  account  of  the  absence  of  fossils ;  it  seems  probable,  however, 
that  it  belongs  either  to  "the  Chazy  or  Caldferotit.  The  north  con- 
tact of  the  belt  is  formed  by  a  ridge  of  syenite  and  gneiss,  this 
ridge  forming  the  Weygatt  Mt,,  which  nowhere  along  the  entire 
extent  of  three  miles  attains  a  greater  base  width  than  2500  to  3000 
feet.  North  of  this  ridge  is  seen  the  same  limestone,  which  forms 
the  southern  contact  uf  the  serpentine  belt. 

The  following  minerals  were  all  found  in  very  limited  quantities, 
so  that  an  extended  account  must  be  reserved  for  some  future  time, 
only  qualitative  det  emu  nations  being  made  on  account  of  this  lack 
of  sufficient  material. 

MAGSESiTE :      This  occurs   as  a    beautiful    snow-white 
incruatatiou  on  the  lalc-gerpentJue  rocks  near  the  supposed  south 
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PsEUDOMORPHS :  Some  interesting  forms  of  limonite  and  turgite 
pseudomorphous  after  cubic  pyrite  have  been  found  associated  with 
the  pyrite.  A  peculiar  bronze  colored  mineral,  also  apparently 
after  pyrite,  was  observed,  but  unfortunately  not  in  sufficient 
quantity  for  determination. 

Calcite  :  Some  beautiful  specimens  of  the  variety  Iceland  spar 
were  obtained  at  Sherrer's  old  quarry,  on  the  Delaware  River  road. 
This  locality  has  also  furnished  some  silky-white  specimens  of 
aragonite. 

Muscovite  :  This  mica  has  been  found  in  considerable  quan- 
tities at  two  localities  (both  in  the  Archaean)  one  near  Low's 
Hollow,  N.  J.,  six  miles  north-east  of  Easton  and  on  the  Lehigh 
Mt.,  one  mile  from  Bethlehem,  Pa. 

Orthoclase  :  This  feldspar  has  been  found  at  three  localities 
in  the  Archaean,  (a)  near  Low's  Hollow,  N.  J.,  {b)  on  the  Weygatt 
Mt.  north  of  Easton,  (c)  near  Redington,  six  miles  from  Easton, 
associated  with  allanite  and  tourmaline. 
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December  1. 
Rev.  H.  C.  McCooK,  Vice-Prefiident,  in  the  chair. 

Forty-seven  persona  present. 

A  papei'  entitled  "  Echinoderms  and  Crustaceans  collected  by  the 
West  Greenland   Expedition,"  by  J.  E.  Ivea,  was  presented   for 

publication. 


Mr.  Thomas  Meehan,  Vice-President,  in  the  ch«r. 

Fifty-two  persons  present. 

A  paper  eiititled  "On  some  new  Unionidse,'"  by  H.  A.  Piisbry, 
was  presented  for  publication. 

The  death  of  Dom  Pedro  de  Alcantara,  Emperor  of  Brazil,  a  cor- 
respondent, the  6th  inst.,  was  announced. 

Change  of  Name  of  a  Oenus  of  Bal». — Dr.  Harrison  Allen  pro- 
posed that  the  name  Vesperus  should  be  restricted  to  the  Lepidoptera 
and  that  the  genua  of  bats  that  has  heretofore  been  known  by  this 
name  be  in  future  designated  as  tlie  genus  Adeloni/etei-u. 

December  15. 
Dr.  Charles  Schaeffer  in  the  chair. 
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A  NEW  0EHTT8  OF  VESPESTILIOHIDJE. 
BY   HARRISON   ALLEN,   M.   D. 

Through  the  courtesy  of  Dr.  J.  A.  Allen  I  have  recently  had  an 
opportunity  of  examining  the  type  of  Hiatiotus  nvaculatua  which 
was  described  by  him  in  the  Bull.  Am.  Mus.  Nat.  Hist.  Ill,  No.  2, 
p.  195,  Feb.  20th,  1891. 

Dr.  Allen  believed  that  this  striking  form  belonged  to  Hiatiotna  on 
the  ground  that  the  shape  of  the  ears  and  of  the  muzzle,  as  well  as  the 
disposition  of  the  membranes,  were  of  the  same  general  type  while 
the  teeth  were  the  same  in  number.  In  my  opinion  these  statements 
require  modification.  A  minute  first  upper  premolar  is  to  be  seen 
in  the  rather  large  space  between  the  canine  and  the  second  pre- 
molar, thus  separating  Dr.  Allen's  species  from  Histiotus,  in  which 
a  single  upper  premolar  is  present.  Together  with  this  peculiarity 
I  find  that  the  general  characters  of  the  skull,  .the  teeth  and  the 
wing  membrane  are  like  those  of  Corynorhinus,  Indeed,  it  may  be 
said  to  be  a  Plecotian  genus  without  muzzle  processes,*  and  since 
with  these  peculiarities  the  new  form  possesses  but  two  premolars  in 
the  lower  jaw,  it  is  quite  distinct.  I,  therefore,  propose  to  describe  it 
as  follows : 

ETTDEBMA  nov.  gen. 

Ears  three-fourths  length  of  the  forearm,  broad  at  tip,  united  by 
a  small  membrane.  Internal  basal  lobe  well  defined.  Internal 
basal  ridge  extends  nearly  the  entire  length  of  the  auricle.  Exter- 
nal border  simple,  entire,  without  scallops.  The  external  basal 
lobe  well  defined,  simple,  not  recurved,  hairy  on  outer  surface. 
Auricle  greatly  constricted  opposite  base  of  tragus  to  which  it  is 
attached ;  no  external  basal  ridge.  Tragus  elongate  but  scarcely 
narrowed  at  tip,  little  more  than  one-third  the  length  of  the  auricle, 
straight  or  slightly  convex  on  inner  border,  moderately  convex 
on  outer  border ;  basal  notch  shallow  indeterminate,  no  basal 
lobe.  Muzzle  simple,  depressed  in  middle;  glands  on  the  side 
rudimental  not  club  shaped;  nostril  entire  oval  without  cornu. 


^  Dr.  Allen  informs  me  that  he  had  no  opportunity  of  comparing  this  species 
with  Corynorhinus  and  naturally  inferred  that  it  was  in  alliance  with  the  well 
known  big  eared  bat  from  South  America. 


4f>8  TROCKEDINCa  OP  THE  ACADEMY  OF  [l$!tl. 

The  auricle  ia  marked  with  numerous  traiisveree  strtte  at  otiU-r 
two-thirds  excluding  the  tip.  The  inner  Imrder  and  tip  frinfre^l  with 
ithort  hair,  a  aparse  growth  occupies  ihp  inner  ttiirface  uf  the  auricle 
fmm  the  inner  border  of  the  iiiterDal  bniial  ridge. 

Membrane*.  The  thumb  di^im^icd  tollw  flexed,  ihe  nienibmne 
extending  to  the  hose  of  the  fmt  phalanx.  A  distinct  hem  cxtindM 
between  the  thumb  and  second  di^t.  The  secund  digital  inifniiiai.'V 
■'I  mm.  wide.  Metacarj>a1  bones  distinct  on  palmar  u]>ect.  Palmar 
folds  at  fifth  nietacarjial  two  in  iiuinWr.  The  terminal  cartila^  of 
the  fourth  di^t  axial.  Foot  one-seventh  if  the  length  of  the  f>>n-- 
arm.     Tail  as  lonf;  as  the  forearm,  tip  exitert. 

The  markings  on  the  nienihranes  are  as  followi'.  In  ihf  fnurth 
interspace  the  prciligital  nerve  ari«a  nii<lKay  along  the  fifth  n«ia- 
rurpnl  and  the  {Hist  digital  from  the  distal  fourth  of  th«  foiinh 
metacarpal  bime.  Obtitgue  tibial  lines  four  in  numl>cr.  The  inii-r- 
fcmoral  membrane  entire,  am{de,  marked  by  ten  wellHleRmit  <i'iii- 
plete  transverse  lines.  Intercostals  twelve  in  number  ranging 
iililirjuely  outward  and  upward. 

Fur.  The  admirable  description  by  I>r.  Allen  may  t>e  siigiple- 
menied  as  follows:  Black  and  white  hues  arrangml  in  a  maiiii>-r 
nni<|uo  in  C'heiro|>tcra.  Dorsum  with  furuf  apri'vailingblaik— l)i>' 
hair  Wing  uniformly  long  and  unicolore<)  cxcepling  at  iho  \>ai*:  •■t' 
the  tarn.  <iver  the  shoulder  blailcs,  and  ai  ihe  rump,  wh.rv 
ihe  hair  is  while.  The  cluni)w  on  the  ear  aw  unic<ilonil ;  ihi>Hi-  •■« 
the  thoulder  blades  have  hair  with  lm.-<al  half,  black  :  that  on  the 
rump  I*  inlermingled  with  liluck  but  <itherwLs«-  the  hair  is  as  on  the 
rhiiulder  blades.  The  nape  <if  the  neck,  crown  and  base  of  tW  far*, 
where  they  join  the  crown,  of  u  more  rusty  black  than  that  of  the 
d'lrsum  generally.      Thi"  arraiigemenl  is  limiicd  by  the  loir  band 
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black.     The  extent  of  the   white  portion   diminishes  from  above 
downward.     Membranes  everywhere  naked. 

Skull.  Brain-case,  low,  quadrate,  the  height  one-half  the  bimas- 
toid  diameter.  The  metencephalon  as  long  as  mesencephalon  and 
pro-encephalon.  Sagittal  crest  rudimentary,  does  not  extend  beyond 
a  line  answering  to  the  middle  of  the  zygoma — the  remaining  portions 
of  the  posterior  temporal  crest  widely  separated — the  anterior  not 
defined.  Dorsum  of  face-vertex  with  a  shallow  concavity  which  is 
not  sharply  defined;  orbit  with  inflated  inner  wall  and  rugose 
elevated  upper  border;  lachrymal  tubercle  marked.  Infra-orbital 
canal  short ;  the  foramen  on  line  with  interval  between  second  pre- 
molar and  first  molar.  Line  of  the  upper  margin  of  the  anterior 
nasal  aperture  if  produced  would  intersect  the  second  premolar ; 
tympanic  bone  apparently  incomplete  above. 

The  paroccipital  process  bold,  trenchant;  ster no- mastoid  impression 
deeply  concave ;  mastoid  composed  entirely  of  the  squamosal  element. 
Zygoma  quite  as  in  Corynorhinus — the  squamosal  part  twice  as  wide 
•as  maxillary;  spheno-palatine  foramen  present,  of  large  size.  Occi- 
pital crest  trenchant.  Tympanic  bone  greatly  inflated,  equals  one- 
third  the  length  of  the  skull,  not  touching  basioccipital,  or  basi- 
sphenoid ;  excavate  anteriorly.  It  extends  to  a  line  which  answers 
to  the  middle  of  the  glenoid  cavity.  The  meso pterygoid  fossa  as 
long  as  one-third  the  distance  from  the  posterior  palatal  border  to 
the  incisors.  The  sphenoidal  foramen  is  at  the  bottom  of  a  deep 
recess.  The  coronoid  process  is  round,  small,  raised  scarcely  one- 
third  the  height  of  the  ascending  ramus ;  lower  border  of  the  hori- 
zontal ramus  near  the  angle  slightly  concave.  The  angle  is  raised 
from  the  plane  on  which  the  mandible  rests.  Atlas  with  large 
foramen  for  vertebral  artery  which  rests  on  a  mere  thread  of  bone ; 
transverse  process  semicircular  without  spine.  In  common  with 
other  cervical  vertebrie  the  tubercle  on  anterior  surface  of  body  is 
marked.  Ribs  twelve  in  number.  Both  presternum  and  meso- 
sternuni  keeled.  Scapula  much  as  in  Corynorhinus.  It  was  muti- 
lated in  the  single  specimen  examined. 

Upper  teeth.  Incisors  contiguous,  slightly  inclined  toward  the 
median  line,  but  the  lateral  tooth  separated  from  the  canine  by  a 
moderate  interval.  Central  incisor  cuspidate  with  a  small  cuspule 
projected  midway  on  the  posterior  surface ;  a  distinct  cuspule  also 
arises  from  the  cingulum  posteriorly.  Lateral  incisor  one  half  the 
size   of  the   central,  and  cuspidate,  with  a  small  cuspule  arising 
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from  the  cingulum  on  the  aDterior  and  a  second  on  the  pOBterior 
portion.  Canine  not  larger  than  the  secoDd  premolar,  the  buccal 
Burlace  is  abruptly  convex.  The  first  premolar  is  small  not  wedged 
in,  with  complete  cingulum.  The  space  between  it  and  canine  nar- 
rower than  that  between  it  and  second  premolar.  The  second  pre- 
molur  aa  long  as  the  canine  and  slightly  fluted.  Molars  as  in 
Cory  no  rAiViiia. 

Lower  teeth.  Incisors  crowded,  trifid,  i.  e.,  the  main  cusp  possesses 
a  well  developed  cuspule  on  each  side  of  the  base — the  cingulum  on 
the  posterior  side  being  large.  The  first  and  second  teeth  overlap 
for  a  distance  equalling  one-half  of  their  diameters.  The  third 
incbor  retains  a  posterior  cuspule  which  is  larger  than  the  anterior 
and  separated  from  the  main  cusp  by  a  wide  interval.  The  canine 
is  small  and  projects  but  a  slight  degree  above  the  incisors.  It 
exhibits  a  marked  cuspule  on  the  cingulum  anteriorly. 

The  premolars  are  separated  by  a  small  interval.  The  first  Is 
smaller  than  the  second,  distinctly  trifid  and  contiguous  to  the  canine. 
The  second  is  much  larger  and  trihedral.  The  molars  as  in  Coryno-- 
r/iiMiw,  the  apicies  of  cusps  acicular;  the  liugual  surface  of  hypo- 
conid  is  trifid. 
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NEW  AKB  HITHEBTO  UKFIOURED  JAPAl^BSE  MOLLUSKS. 

BY   H.   A.   PILSBRY. 

The  forms  noticed  below,  and  illustrated  upon  the  accompanying 
plates,  were  collected  in  Japan  by  Mr.  Frederick  Stearns,  of  Detroit, 
Michigan,  and  placed  in  the  writer's  hands  for  study.  So  rich  in 
animal  life  are  the  Japanese  waters,  that  we  may  still  expect  novel 
and  beautiful  forms  of  mollusks  for  many  years- to  come,  from  that 
quarter. 

The  illustrations  are  due  to  the  liberality  of  Mr.  Stearns. 

Thylaoodes  medusae  n.  sp.    PI.  XVII,  XVIII. 

A  large  species,  nearly  always  living  in  clusters,  attached  gener- 
ally  to  shells.  The  young  form  an  irregular  spiral,  the  whorls  of 
which  rest  prone  upon  the  base  of  attachment.  As  the  tube  increases 
in  diameter  it  becomes  carinated  on  the  lower  outer  portion,  or  the 
part  corresponding  to  the  **  shoulder"  of  the  whorl  in  a  regularly 
spiral  gasteropod.  At  this  stage  the  whorls  become  more  laxly 
coiled,  and  when  not  too  closely  clustered,  present  the  appearance  of 
such  planorboid  forms  as  T.  master  Dh.,  T.  atra  Rouss,  etc.  This 
stage  is  shown  in  the  cluster  pictured  on  pi.  XVI.  The  subsequent 
growth  is  erect  and  but  slightly  spiral,  the  tube  generally  contracting 
slightly  in  diameter,  and  cylindrical  in  form.  The  sculpture  consists 
of  narrow  longitudinal  cords  at  rather  wide  intervals,  the  spaces 
being  occupied  by  a  variable  number  of  threads,  (usually  three)  of 
which  the  middle  one  is  larger.  Irregular  growth-lines  crenulate 
the  longitudinals.  This  sculpture  is  normally  developed  upon  all 
sides  of  the  tube.  Upon  the  latter  part  of  the  free  portion  it  is  often 
subobsolete. 

The  aperture  is  circular  in  adult  shells,  at  right  angles  to  the  tube, 
and  white  within.     The  external  surface  is  of  a  pale  brown  tint. 

No  internal  septa  were  found  in  numerous  broken  specimens;  and 
although  the  shells  were  apparently  alive  when  collected,  no  oper- 
cula  were  preserved  in  them,  the  absence  of  this  organ  being  one  of 
the  characteristics  of  Thylacodes, 

The  dimensions  may  be  seen  in  the  figures,  which  are  of  natural 
size.     The  diameter  of  the  tubes  at  the  aperture  averages  13  mm. 

The  embryonic  shell,  at  the  time  it  becomes  attached,  is  bulimiform, 
glossy  and  smooth ;  lying  upon  its  side.      The  first  whorl  formed 
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after  uttachmeDt  takes  place  is  perfectly  planorboid,  »howin^  tbr 
nuclear  sliell  in  the  center. 

Looatity,  Haruga  Ooagt,  Japan. 

This  Hpecies  difiers  from  Vermelwi  imbriratut  Dkr.'  in  iBrkin: 
the  iml>ri eating  growth-etrite  of  that  form. 

r.  ittibncufutas  figured  by  Dunkerie  a  planorboitl  form,  like  1'. 
matier  l)h.,  alra  Rouw,  etc.,  but  it  mav  |>o(«ibly  be  an  imniaturr 
Bhell. 

T.  mediiKe  is  apparently  allied  ti>  V.  polyphraymtu  Bawi,  I',  denu- 
Jentt  Lam.  and  1'.  novtehollandia:  Koufs.,  but  it  diHeni  frnni  them 
in  having  the  sculpture  developed  over  the  whole  circumference  ■■( 
the  tube,  not  conGtidl  to  ilH  upper  surface,  or  the  part  corr«<^|K>n<linz 
to  the  base  of  the  shell  in  unllnarv  gastoru|HHl.-<,  as  it  is  in  th-f-r 

The  literature  of  VenneliiUt.  is  in  a  most  confiiseil  slate  at  prv^iit. 
the  labors  of  Miirch  being  as  reniarkublf  for  their   ub»oiiritv  as  fr 
their  extent,  and  that  is  considerable. 
T«TebT*  ataarniii  n.*|>.     I'l.  .\IX.  Bg.  S. 

.Shi'll  very  large,  ttlcndcr  and  elongated,  'li  whorU  remaining'  la 
the  s|>e<;iraeii  dertcribed,  the  i:p|>er  jxirlion,  comprising  tir»bal>!v 
aliont  [inO'fiiurth  of  the  entire  length,  being  broken  off.  The  wh-Ti> 
are  Hatteiied,  having  a  narrow  hut  prominent  hhtuildcr  imnieiliairiy 
l>el'iw  the  sutures,  causing  the  spire  to  appear  narrowly  terrai-r.1. 
The  siiilpture  on  the  hiMly-H'horl  consists  of  a  narniw.  derplv  in;- 
lirew^fi  spiral  gnxive,  revolving  ut  one-third  of  the  di^tanit^  t>etwr<r 
suture  und  {leHpheral  angle,  luiolher  less  impressed  groove  lieloo  it 
nl  the  lower  (hir<l.  the  s|)aces  liniiled  by  these  two  gnxtvef  U-inj 
sinu..tb  Mivc  for  ^iiglit  growth-line,-,       Midway  l«etween    tb.-   |..».r 
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Siphon&lia  fasoolineata  Pse.    PI.  XIX,  fig.  4. 

This  is  placed  amoDg  the  "  un figured  and  ud determined  "  species  in 
Tryon's  monograph  of  the  genus.  It  is  allied  to  S.  longirostria  Dkr., 
hut  has  a  longer  spire  and  much  smaller  aperture. 

Two  specimens  were  collected  in  the  Inland  Sea  of  Japan. 

Astralium  Japonioam  Bunker.    PI.  XIX,  figs.  6,  7,  8. 

The  specimens  of  this  species  collected  by  Mr.  Stearns  attain 
dimensions  far  exceeding  those  of  the  original  specimens,  the  largest 
measuring  160  mm.  diam.  The  operculum  shows  this  species 
to  belong  to  the  section  Pachypoma  Gray,  as  that  section  is  restricted 
in  my  monograph  of  Astralium}  The  operculum  is  excessively  like 
that  of  Aatralium  ineqtiale,  the  type  and  hitherto  the  only  known 
species  of  the  section  Pachypoma. 

The  specimens  were  collected  on  the  southeast  coast  of  Province 
of  Kii. 

It  is  very  probable  that  Astraliwn  Wardii  Baker,  recently  de- 
scribed, is  merely  a  depressed  specimen  of  J.  Japonicum. 

Vola  punotioulata  Bunker.    PI.  XIX,  figs.  1 ,  2,  3. 

The  specimen  is  figured  to  show  the  characters  of  this  beautiful 
species  when  mature.  Dunker's  original  examples,  figured  in  the 
Ind.  Moll.  Mar.  Jap.,  pi.  xi,  figs.  10, 11,  being  less  than  half  grown. 
It  is  perhaps  the  most  beautiful  species  of  Volay  a  group  remarkable 
for  beauty. 

Maoroohlamys  Stearnsii  Pilsbry.    PI.  XIX,  figs.  9,  10, 11. 

Figures  of  this  species  are  here  given.  The  description  will  be 
found  on  p.  457  of  this  volume. 

AManual  of  Conchology,  X,  p.  221,  242,  1888. 
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A  FIK'BAOI  WHALI  (BAUBHOPTIHA)  KICIFTLT  STSAnSS 
Olt  THX  KKW  JBB8IT  COUT. 

BY    K,    I».  COI'E, 

Id  the  iiKtntb  of  October  of  the  year  1891,  the  CArcai«oratiD-b«rk 
whale  (-aiue  ashore  on  the  beach  in  front  of  the  town  of  Ocean  i'ttj. 
Cai»e  May  Couuty,  New  Jersey.  The  atteutJon  of  aome  of  lb» 
mcml>erM  of  the  Academy  of  Natural  Sciences  of  Philadelphia  hav- 
ing Iwen  called  to  the  circumstance,  Professor  Angelo  HeitpHo  *«> 
autboriKed  to  take  nieasure«  to  secure  the  skeleton  for  th«  mustMim  ■■{ 
the  Academy.  He  was  successful  in  obtaining  posMMsion  of  ihr 
carcass,  and  with  the  aid  of  Dr.  i*.  G.  l>ixoD  of  the  Acadeniy,  «a^ 
enabled  to  prcjHire  the  skeleton  for  transportatiou.  Thui  work  «» 
BU|>ervi8ed  by  Mr,  J.  C.  Ives  of  the  Arade'ny,  to  whom  1  am  ^f*- 
cially  indebted  for  the  accompanying  description  of  the  external 
ai>[>eiirance  of  the  monster. 

An  examination  of  the  animal  on  the  beach,  and  a  s«ihse<]iieni 
study  of  the  skeleton  on  the  premises  of  the  Academy  of  Natural 
Sciences,  has  shown  that  it  ]>resents  characters  of  considerable  inierrvt 
to  the  naturalist.  Its  first  ribs  are  simple,  which  circulIl^.|aoce  refer* 
it  to  the  trucprenus  BnlanopUrn  of  dray  and  Flower,  ag  di^tinfcuifkoi 
from  Si'66>r/(tiu«  of  thiM  antliore.  \Vbether  the  deeply  bifurrate 
rib  characteristic  of  the  latter  genus  is  an  abnormality  or  not,  aa  main- 
tained by  Prof.  Van  Iteneticn,  will  claim  attention  at  another  tiro*. 
Meanwhile  I  give  the  following  dcxcription  of  the  external  char- 
actern,  drawn  uj)  bv  Mr.  .I.C.  Ivca. 

■•bvMr.F.  W. 
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Along  the  lower  margin,  8  ft.,  3  in. 

Along  the  upper  margin,  6  ft. 

Greatest  width  of  the  flipper,  2  ft.,  2  in. 

Distance  from  the  anus  to  the  navel,  10  ft. 

Distance  from  the  end  of  the  tail  to  the  anus,  20  ft. 

Length  of  the  dorsal  fin,  1  foot. 

Height  of  the  same,  5  in. 

Distance  of  the  dorsal  fin  from  the  insertion  of  the  flukes  of  the 
tail,  12  ft.,  5  in. 

Distance  from  the  end  of  the  tail  to  the  end  of  the  corrugations 
on  the  belly,  28  ft. 

Width  of  the  tail  across  the  flukes,  14  ft.,  10  in. 

There  were  about  86  corrugations  on  the  belly. 

There  were  no  humps  behind  the  dorsal  fin  nor  within  eight 
feet  of  the  dorsal  ridge  exposed  in  front  of  it. 

The  epidermis  of  the  entire  exposed  portion  with  the  exception  of 
the  under  surface  of  the  flippers  was  purplish  slate  color,  mottled 
with  large  blotches  of  a  lighter  tint  of  the  same  color ;  on  the  under 
surface  of  the  belly  these  lighter  blotches  were  streaked  with  white. 
The  under  surface  of  the  flippers,  i.  e.,  the  surface  next  the  body,  was 
white.  Nearly  all  the  epidermis  of  the  flukes  had  been  torn  off)  but 
it  appeared  to  have  been  of  the  general  color  of  the  body." 

From  the  preceding  it  may  be  learned  that  the  pectoral  fin  is  about 
one-ninth  the  total  length,  and  that  the  dorsal  fin  marks  a  point 
about  one-fourth  the  length  from  the  posterior  border  of  the  flukes 
to  the  «nd  of  the  muzzle.  In  both  these  characters  it  agrees  with 
Balceiioptera  musculus.  In  the  dark  color  of  the  inferior  surface 
it  differs  from  this  species,  and  agrees  with  B,  sibbaldii  Gray. 
In  the  white  color  of  the  internal  face  of  the  pectoral  it  agrees  with 
the  specimen  described  by  me,  under  the  name  of  SibbaldiiLS  tectiro- 
striSf^  and  differs  from  the  individual  described  by  Professor  T. 
Dwight^  as  Balcenoptera  musculua  which  came  ashore  near  Boston, 
Mass.  The  under  side  of  the  pectoral  is  described  as  being  black  in 
this  whale. 

An  examination  of  the  osteology  gives  the  following  results. 
Vertebrae  ;  C.  7  ;  D.  15  ;  L.  17  ;  C.23 ;  total  62.  Of  the  cervicals 
only  the  axis  has  an  entire  vertebr arterial  foramen,  and  this  is 
enclosed  by  a  wide  confluence  of  the  diapophysis  and  parapophysis. 


1  Proceedings  Academy  Nat.  Sci.  Philada.  1869,  p.  17. 
»  Memoirs  Boston  Soc.  Nat.  History,  II,  1871,  p.  203. 
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The  <iiapnphyBei  are  dietinct  in  all  of  the  other  cervical^,  b^Dz 
ali.rhtly  decurved  and  rather  eloDgatc,  but  they  do  not  approacfa  the 
parapophyses.  The  parapophyses  are  long  on  the  aixtfa  cervicml.  hut 
are  totally  wanting  on  the  seventh.  There  are  fifteen  jmir*  nf  rib^ 
Of  these  the  heads  of  the  firat  pair  are  ahsolulely  simple ;  tbiaie  of 
the  second,  third  and  fourth,  have  a  well  developed  head,  be«ide«  th« 
tuberciiliim.  The  scapula  has  the  usual  antero-poeteriorelonfration. 
with  well  developed  acromion  and  coraroid.  The  humerus  still  hat 
tlje  head  in  the  distinct  epiphysial  stage.  The  phalaugss.  comtnenc- 
tug  with  the  internal  digit  (no.  2)  number,  4-6-5-3.  The«e  wrrv 
tarefully  preserved  by  Mr.  Ive^,  and  the  number  improbably  oorn?-!. 
with  a  possibility  that  there  may  have  been  six  phalanges  in  ih« 
fourth  digit. 

The  maxillaries  and  prcmaiillaricfl  were  removed  from  the  »kiill 
in  onler  to  facilitate  their  transportation.  The  former  have  ibc 
acuminate  outline  of  those  of  M.  mittealiu,  rather  than  thai  .•( 
M.  tibbiildii.  The  nasal  bones  have  a  parallc^rammic  M]|H-ri<'r 
outline,  but  are  very  convex  in  the  fore  and  aft  direction,  the  ^iirfact- 
(legending  forwards.  They  are  flat  jHWteriorly;  at  the  mitMIe  the 
adjacent  ctlgen  arc  raiaeil,  but  at  the  distal  enil  the  external  i-d;:*-- 
are  rniscd,  so  thut  the  su]>erior  surface  is  concave  in  the  tran^vt-r^ 
direction.  The  mandibular  ramus  is  quite  convex  outwanlit.  and 
the  coronoid  prowiw  is  very  elevated.  The  angle  is  scparateil  fn-m 
the  condyle  by  un  obliipie  groove,  but  it  does  not  proje<.-t  l>o.v<>nii  iu 
The  otic  bulla  is  flat  on  the  internal  side,  and  convex  on  ib^' 
cxttnial  side,  the  wmvexity  separated  by  a  groove  fmm  the  intt-mal 
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f  longitudinal ;  14 

Otic  bulla ;  diameters  i  transverse ;  7.2 

[  vertical  at  meatus ;  1 0 

f  anteroposterior ;  97.5 

Scapula ;  diameters  |  ^^^^^^i .  78 

Atlas,  transverse  diameter  (total) ;  83 

r  vertical;  27 

Axis,  centrum  diameters  |  ^^^^g^erse ;  38 

.    (  vertical ;  40 

Diameters  diaparapophysis  |  ^^^usverse ;  30 

(vertical;  15.5 

Vertebrarterial  canal,  diameters  |  tj^^ns^erse ;  15.5 

( vertical ;  28 

Seventh  cervical ;  diameters  centrum  |  ^^^^^^^^ .  35 

^      ,    ,        ,     ,.  (vertical;  29 

Tenth  dorsal ;  diameters  centrum  <  .  ot 

'  ( transverse ;  67 

Length  diapophysis  of  tenth  dorsal ;  39 

First  caudal ;  diameters  centrum  •!  ^  '  .^ 

( transverse ;  42 

(  length ;  47 

( long  diameter  at  middle  of  shaft ;  26 

Ulna,  length ;  90.5 

Eadius,  length ;  90 

Chord  of  first  rib,  including  extremities  ;  130 

A  comparison  of  the  characters  of  the  skeleton  above  enumerated 
leads  to  the  following  results.  The  non-union  of  the  diapophyses 
and  parapophyses  of  the  cervical  vertebrae  posterior  to  the  second, 
is  remarkable  in  view  of  the  size  of  the  individual.  These  processes 
are  confluent  distally  in  the  adult  BalcRtioptera  m^t^culus  according 
tof authors,  as  far  as  the  fifth  and  sometimes  sixth  cervical  inclusive. 
They  are  so  in  three  specimens  described  by  Prof.  Flower^  one  by 
Dr.  Murie,*  and  two  by  Dr.  Gray.'  This  is  even  the  case  with  the 
young  specimen  of  48  feet  in  length  described  by  Professor  Dwight. 
In  the  very  young  they  are  distinct  throughout.  In  the  two  spec- 
imens which  were  stranded  on  the  Orkney  Islands,  described  by 
Mr.  Heddle,  which  were  also  about  fifty  feet  long,  none  of  the 
cervical  apophyses  were  united  except  those  of  the  axis,  as  in  our 

1  Proc.  Zool.  Soc.  London,  1869,  p.  604. 

2  Loc.  cit.  1865,  p.  210. 
»  Loc.  cit.  1856,  p.  187. 
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specimen.  On  this  and  other  grounds,  Dr.  J.  E.Gray  referred  these 
to  a  species  distiuct  from  B.  mtumtlug  under  the  name  of  B. 
duffuidii. '  Later  authors  have  not  adopted  tbis  species.  The 
cervicajs  are  in  the  same  condition  in  Sibbaldius  tectiroitru  from 
the  coast  of  Maryland.  The  same  structure  is  persistent  in  B. 
sibbaldii,  in  spite  of  its  great  dimensions.  It  is  remarkable  that  the 
Ocean  City  specimen,  which  is  about  67  feet  long,  nearly  the  adult 
size  of  B.  muscultis,  should  atill  retain  this  character  of  immaturity. 
It  suggests  the  enquiry  whether  there  may  not  be  a  species  of  fin- 
back in  the  Atlantic  possessing  characters  of  both  the  species  B. 
tnusenlvs  and  B.  gibbaldii. 

It  has  been  stated  already  that  the  phalanges  number  4-6-5-3. 
Professors  Flower  and  Van  Beneden  give  the  numbers  for  B. 
mutaultm  as  2-5-5-3 ;  a  noteworthy  difference.  Professor  Dwight's 
specimen,  however,  has  4-6-5-2,  which  comes  much  nearer  to  our 
specimen.  The  question  arises,  are  the  numbers  given  to  B.  miucu^tu 
by  the  authors  quoted,  derived  from  defective  preparations  ?  The 
figure  in  Gervais  and  Van  Beueden's  Osteographie  des  C^tacfe^,' 
conveys  the  impression  that  a  phalange  or  two  has  been  lost  from  the 
digit  II.  Should  the  numbers  given  prove  to  be  correct,  the 
increased  numbers  of  phalanges  in  the  American  specimens  again 
points  to  resemblance  to  J5.  sibbaldii,  where  Flower  gives  the 
numbers  as  4-7—7-4. 

In  conclusion,  it  appears  that  the  Ocean  City  whale  agrees  with 
BalfEHoplera  mutmha  in  the  form  of  the  head,  number  of  vertflbrse 
jDortions  of  uectoral  fin  and  ixiailion  of  dorsal  fin  :  hut 
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ECHIK0DEBM8  AND  CBUSTACEAHS  COLLECTED  BT  THE 
WEST  OBEEKLAKD  EXPEDITION  OF  1891. 

BY  J.   E.    IVES. 

The  collection  of  Echinoderms  and  Crustaceans  obtained  by  the 
Expedition  of  the  Academy  of  Natural  Sciences  to  the  western  coast 
of  Greenland  in  the  summer  of  1891,  Professor  Angelo  Heilprin  in 
charge,  was  made  mainly  in  McCormick  Bay,  on  the  southern  shore  of 
Prudhoe  Land,  in  Lat.  77°  40'  N.,  Long.  71*^  W.  where  Lieutenant 
Peary,  in  command  of  the  North  Greenland  Expedition,  was  left  in 
winter  quarters.  A  few  specimens  were  also  collected  at  localities 
touched  at  in  the  journey  to  and  from  this  place. 

The  author  is  indebted  to  Professor  Benjamin  Sharp  the  Zoologist- 
in-Charge  of  the  Expedition  for  the  opportunity  of  working  up  this 
portion  of  the  collection. 

No  new  forms  were  found,  but  the  collection  is  of  some  interest  on 
account  of  the  specimens  having  been  obtained  much  further  north 
on  the  western  coast  of  Greenland  than  heretofore.  It  is  also 
worthy  of  note  that  the  two  Isopods,  Atylus  carinatus  and  Theniisto 
libellula,  are  the  prey  respectively  of  the  Eider  Duck  and  the  Einged 
Seal. 

So  much  has  been  written  upon  the  arctic  fauna  that  it  would  be 
superfluous  to  make  any  comments  upon  the  distribution  of  the 
species  collected,  but  attention  may  be  drawn  to  the  fact  that  the 
more  that  is  known  of  the  marine  invertebrates  of  these  regions,  the 
more  apparent  becomes  the  general  homogeneity  of  the  circumboreal 
fauna.  The  collections  made  by  the  United  States  Expedition  to 
Point  Barrow,  Alaska,  have  confirmed  the  evidence  in  this  direction 
already  obtained  by  the  various  expeditions  to  the  arctic  regions  of 
the  North  Atlantic,  and  by  the  "  Vega  "  during  its  cruise  along  the 
northern  shores  of  Russia  and  Siberia. 

ECHINODEBMS. 

Amphiara  Sundevalli  MUUer  and  Troschel. 
Amphiura  Holhblli  Liitken. 

McCormick  Bay.     A  single  specimen  dredged  in  3  fathoms  of 

water  upon  Fucus. 
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Opklarl^kk  robutm  Ltdu.> 

OpAtura  aquamomi  Ltitken. 

T  Ophiura/tuciatlata  Forbee. 

McCormick  Bajr.    A  number  of  Bpectmens  dredged  io  3  fiufaomi 
of  wnt«r  upon  Fucub. 
OphioeUn  MrlMun  FoHwa. 

OpKioeten  Knyeri  Liitken. 

McOormick  Bay.     Four  BpeciiBCni  dredged  in  3  fathoms  of  wsier 
upon  Fucug. 
Aitariu  OrSnUndlOK  SMemtrup. 

McCormick  Bay.    A  single  specimen  dredged  in  3  fathom#  of 
water  upon  Fucus. 
AiUriu  psUrii  MUllcr  iiid  TroNfacl. 

GodliBvn,  Disco   Island.    A  single  specimen   collected    r>D    \ht 
beacli. 
BUonK7l«MBtiota«  DrObuhUiuii  Muiier. 

McCormick  Bay.     A  single  youngspecinien  dredged  in  3  fathoim 
of  water  u{)on  Fucus. 

CBTJ8TACEA. 

Arotnra*  Bafflsi  Sabine. 

McCormick  Bay.     A  single  sjtecimeu  collected  on  the  beai-h. 
AnaDjrz  nat"  I'hipiM. 

McCormick  Bay.    Numerous  s)>eclnicnB  from  ahout  5  fathoms  <>f 

Oaamkras  ImdsU  l<inn. 

McCormick  Bay.     Num 
wator. 


;  specimens  from  about  5  fathoia»  .>f 
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rw-xjEennKv  or  thk  academt  or  [m. 


Tbe  fvlkrtriot;  sudiuI  report*  were  re«d  mmA  refenvd  Co  tW  Pi^ 

licati'm  f.'o 


KKW^KT  OF  THE  KEtx:)RDING  SECRETAKY. 

The  meetings  of  the  Aademj  have  been  held  doring  tbe  Tev 

18ifl  withoul  intennuiioD.  On  no  occasion,  even  in  midMimiDrf. 
Iiu  there  been  Uck  of  «  quorum.  Tbe  co-operation  of  tb«  aeTeTml 
Kectioni  of  tbe  Academy  hu  been  continued  on  tfae  appoiDted  ^rcn- 
ingN  with  f;r«tifyin|;  renultji.  The  average  attendance  baa  been  fiAj- 
twu  an  conipareil  with  thirty  of  the  year  before.  The  iocreaae  W 
I>e4.'ii  duo  to  three  or  four  meetings  where  the  attendance  ran^ 
from  18;t  to  '{!)H,  due  to  the  Bjieciat  interest  of  the  occ^aaion,  Mtcb  v 
the  l^idy  memonal  afMrcesea  and  the  reports  of  tbe  <.ireeDlsi>il 
Ks|ie(lition.  Kven  excluding  these,  the  attendance  haa  been  M>me- 
what  greater  than  that  of  last  year,  which  ileeif  ahowed  a  gratifrin^ 
iiicn-aM  over  former  years.  Huch  itatistics  may  be  worth  recnnlinf 
aM  they  indicate  a  sustained  and  increasing  interest  which  can  odIt 
tie  due  to  the  numlrer  and  vnlueof  the  eoromunieations  presented  fi^r 
the  uonpiiderallou  <if  the  meetings.  Subjects  distributed  over  tb« 
entire  Hehl  of  natural  history  have  I>een  disciisaed  by  Meaprs.  Ijeidy. 
IIt'i)]>rin,  Muehan,  Cliagiman,  Horn,  Ives.  Ryder,  Sharp,  iMUbrr. 
Allen,  Ku-niK,  McC'ook.  Woolmun,  Kuglish.  Foote.  Kand.  ManLa- 
dalr,  Kkinncr,  Hex,  WitiKHte,  P'ord,  Wilson,  Peary,  Osbom.  *"b«- 
Ion  Morris,  Trotter,  Dall,  Itothrock,  D.  G.  Brinton,  J.  B.  Brinioa. 
Willrox.Holman. Stiles,  Holt,  l'.('.Kmith,(iol<lemitb,MacParlaDr. 
Itonxul,  (*i>iN-  and  Hugheu. 
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vance  of  any  other  society  in  America  and  is  equalled  by  but  few 
elsewhere. 

Thirty-nine  papers  have  been  presented  for  publication  as  fol- 
lows : — J.  E.  Ives  4,  H.  A.  Pilsbry  3,  Witmer  Stone  3,  Charles  Earle 
2,  E.  D.  Cope  2,  Harrison  Allen  2,  R.  W.  Shufeldt  2,  Edward  Ban- 
croft  1,  H.  C.  Chapman  1,  H.  C.  Chapman  and  A.  P.  Brubaker  1, 
J.B.  Ellis  and  B.  M.  Everhart  1,  Edw.  Goldsmith  1,  John  Ford  1, 
Ashdown  H.  Green  1,  Angelo  Heilprin  1,  H.  F.  Osborn  1,  W.  H. 
Dall  and  H.  A.  Pilsbry  1,  G.  Baur  1,  Charles  R.  Keyes  1,  Jos. 
Leidy  1,  F.  Lamson  Scribner  1,  Geo.  A.  Kcenig  1,  O.  C.  Marsh  1, 
Thomas  Meehan  1,  Geo.  A.  Rex  1,  Theodore  D.  Rand,  Wm.  W. 
Jefferis  and  J.  T.  M.  Cardeza  1,  John  Eyerman  1  and  Samuel  N. 
Rhoads  1. 

Thirty-six  of  these  have  been  accepted  for  publication  in  the  Pro- 
ceedings, two  for  the  Journal  and  one  has  been  returned  to  the 
author.  It  is  to  be  regretted  that  the  limited  means  at  the  disposal 
of  the  Publication  Committee  has  rendered  it  necessary  to  delay  the 
printing  of  some  of  the  papers  reported  on  favorably.  In  common 
with  all  the  departments  of  the  Academy  the  Publication  Committee 
feels  acutely  the  necessity  for  increased  resources.  It  is  due,  not 
only  to  the  members  of  the  Society  but  also  to  our  exchanges,  from 
some  of  whom  we  receive  more  than  we  give,  that  papers  of  value 
presented  for  publication  be  issued  promptly  and  with  illustrations 
worthy  of  the  Academy's  position  in  the  scientific  world.  It  is  true 
that  the  volume  of  Proceedings  about  being  completed  will  compare 
favorably  with  the  greater  number  of  those  received  in  exchange, 
but  we  are  indebted  wholly  or  in  part  for  several  of  the  plates  to 
contributors  and  others,  and  it  is  most  desirable  that  the  Publication 
Fund  should  be  so  increased  as  to  place  us  beyond  the  necessity  for 
such  assistance. 

Thirty- nine  members  and  three  correspondents  have  been  elected. 
During  the  year  the  deaths  of  fourteen  members  and  three  corres- 
pondents have  been  announced  and  the  resignations  of  seven  mem- 
bers, namely,  F.  A.  Genth,  Jr.,  John  T.  Montgomery,  Mrs.  C.  Stev- 
enson, Wm.  Gerlach,  A.  G.  B.  Hinckle,  E.  Fronani  and  S.  G.  M. 
Montgomery  have  been  accepted,  thus  leaving  an  increase  of  eighteen 
in  the  list  of  active  members  at  the  end  of  the  year. 

The  death  of  the  President,  Dr.  Joseph  Leidy,  April  30,  entailed 
a  severe  loss,  not  only  on  this  society  but  on  science  everywhere.  To 
his  modesty  and  amiability  was  due  the  warm  personal  affection  felt 
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for  him  by  all  with  whom  he  was  placed  in  intimate  associAtioD,  a  fetl- 
iDg  but  rarely  met  with  except  among  those  united  by  blood  or  b« 
close  social  ties.  Engaged  as  he  had  been  in  the  uninterrupted  Mrr- 
ice  of  the  Academy  ae  Librarian,  Curator  and  Presiclent  for  dcktIt 
half  a  century,  it  is  evident  that  only  the  posMssion  of  r»re  qualitit^ 
as  a  roan  and  a  scholar  could  have  enabled  him  to  retain  tbe  cnafr- 
(lence  of  a  varying  constituency  during  such  a  prolonged  period.  A 
memorial  meeting,  impressive  because  of  the  sincerity  of  the  i>(iiti- 
menta  of  esteem  and  regard  expressed,  was  held  May  1 2th.  Tbr 
personal  history  of  the  deceased  President  was  read  with  loving  a)- 
preciation  by  Dr.  Wm.  Hunt,  his  intimate aHMciatc since  early  maii- 
hood ;  the  various  sections  of  his  widely  distributed  scientiGc  wi.rk 
were  reviewed  by  Dr.  Harrison  Allen,  Dr.  H.  C.  Chapman.  Mr 
Joseph  Willcox,  and  Dr.  James  Darrach,  bis  personal  chara<-t«r  aoi 
services  to  the  Academy  being  commented  on  by  the  Recorlin;: 
Secretary. 

In  consequence  of  the  repetition  and  overlapping  which  is  una- 
voidable in  such  independently  prepared  [wiicrs,  it  was  deeme*]  a<l- 
visabte  that  a  continuous  biographical  notice  should  be  pre«ent«*l  f  t 
publication.  This  duty,  on  the  invitation  of  the  Academy,  «>.• 
admirably  performed  by  Dr.  Henry  C.  Chapman  whose  intimate 
knowledge  of  the  man  and  h'u  work  specially  fitted  him  f  >r  ibr 
appointment.  The  photogravure  portrait  puhlifhed  with  the  nM-ni--ir 
admirably  represents  Dr.  Leidy  as  he  was  known  to  the  prvwnt 
generation  of  Academician^  without  indicating  any  of  the  chan;^^ 
due  to  the  sickneM  and  exhaustion  of  his  last  months  of  life. 

Ail  a  further  mark  of  respect  to  his  memory  tbe  Academy  m>tlv«<l 
to  leave  the  prenidential  chair  vanmt  until  the  end  of  ihv  yrar 
His  curaturship  was  filled  by  the  eleetion,  June  2,  of  Dr.  Henri-  »'. 
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Committee  on  the  Hayden  Memorial  Geological  Award.  On  the 
report  of  this  committee  the  second  medal,  together  with  the  balance 
of  interest  arising  from  the  Fund,  was  voted  by  the  Academy 
October  20th,  to  Edward  Drinker  Cope  in  recognition  of  the  value  of 
his  services  to  geological  and  paleontological  science. 

Chapter  I  of  the  By-Laws  was  amended  by  the  addition  of  Article 
X : — No  member  shall  be  eligible  to  the  office  of  President  for  more 
than  four  consecutive  years. 

All  of  which  is  respectfully  submitted. 

Edw.  J.  Nolan, 

Recording  Secretary. 


REPORT  OF  CORRESPONDING  SECRETARY. 

The  Corresponding  Secretary  respectfully  reports  that  during  the 
past  year  commencing  December  Ist,  1890,  he  has  received  from 
sixty-eight  Societies,  Museums,  etc.,  one  hundred  and  thirty- 
one  notices  of  the  receipt  of  the  publications  of  the  Academy; 
thirty-two  notices  from  Societies,  Museums,  etc.,  of  the  forward- 
ing of  their  own  publications.  There  has  been  received  twenty 
applications  to  exchange  publications,  for  reports,  and  asking  for 
missing  numbers  of  the  Academy's  publications.  Twenty-five 
letters  on  various  subjects,  together  with  four  invitations  to  the 
Academy  and  its  members  to  participate  in  congresses,  meetings,  etc. 
have  been  received  and  answered.  Six  notices  of  deaths  have  been 
received. 

During  the  year  three  Correspondents  have  been  elected  and 
notices  to  that  effect  have  been  forwarded  to  them ;  the  acknowl- 
edgement of  one  of  these  has  been  received.  Nine  certificates  of 
Correspondentship  were  forwarded  to  those  elected  during  the  past 
year,  four  of  which  have  been  acknowledged. 

Respectfully  submitted, 

Benjamin  Sharp, 

Corresponding  Secretary, 


REPORT  OF  THE  LIBRARIAN. 

The  Librarian  respectfully  reports  that  the  accessions  to  the 
library  of  the  Academy  from  November  30,  1890,  to  December  1, 
1891,  amount  to  4335,  an  increase  of  156  over  the  additions  of  the 
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preceding  year.    They  were  composed  of  3858  pamphlets  and  parts 
of  aerials,  440  volumes  and  37  maps,  photographs,  engravings,  etc 

We  are  indebted  to  the  following  sources  for  this  supply. — 
Societies 158C   r  Geological  Survey  of  New  Soolh 


I.  V.  Williamson  Fund, 

Edilors 

Authors, 

U.  5.  Depaitment  of  the  Interior, 

Wilson  Fund. 

U.  S.  Depanment  of  Agriculture, 
Stale  of  PenasylvaniH,  .... 
U.  5.  Department  of  State,     .     . 

Beiij.  Smith  Lyman 

Chas.  P.  Perot 

Thomas  Meehan, 

H.  C.  Wood  Jr 

H-  A.  Pilsbry, 

Minister    of    Public    Wurks    in 

France, 

Harrison  Allen, 

Califotnia  State  Mining  Bureau, 
U.  S.  Treasury  Department,  .  . 
Government  of  Australia,  .  .  . 
Geological  Surrey  of  Pennsylvania, 
Geological  Survey  of  Russia, 

British  Museum,        

Geological  Survey  of  Canada, 

Aagelo  Heilprin. 

Geological  Survey  of  India,  .  . 
U.  S.  War  Department.  .  .  . 
Geological  Survey  of  Brazil,    .      . 

Philip  P.  Calvert 

Chas.  E.  Smith, 
Chas.  M.  Betls    .     .     . 
■y  of  Mi 


Wales, 

1  D.  B.  McCanee 

Geol^ical  Survey  of  Minnesota, 

!  Alei.  Muckl* 

;   HistoricalSocielyofPennsylvania, 

I  Witmer  Stone 

'  Clark  Maxwell  Memorial  Corn- 
East  Indian  Government,        .     . 

,  U.  S.  Department  of  Labor,  .  . 
Canadian  Meteorolt^cal  Service, 

'  U.  S.  Navy  Department,    ,     .     . 

:   Department  olAgriculture,Canada, 

I  C.  W.  Reilly 

J.  H.  Redfield 

Geological  Survey  of  Kentacky, 

Fran  G.  Vom  Rath 

Henry  Skinner, 

I  Norwegian  Government,  .  .  . 
Niagara  Commissioners,  .  .  , 
Geological  Survey  of  Portugal,     . 

'  Geological  Surveyof  New  Zealand, 
Geological  Survey  of  Roumania, 

Adele  M.  Fielde 

U.  S.  Coast  Survey 

Illinois  Bureau  of  Labor,  .     .     . 

W.J.  Fox 

Geological  Survey  of  New  Jersey, 
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The  subject  catalogue  of  the  entire  library  was  completed  and 
arranged  early  in  the  year.  It  has,  of  course,  been  since  kept  up  to 
date,  the  accessions  being  carded  and  arranged  immediately  on  their 
presentation. 

But  few  volumes  have  been  bound,  all  the  resources  of  the 
Library  Committee  being  required  for  the  purchase  of  books 
actually  needed  by  the  working  members  of  the  Academy  and  for 
the  continuance  of  subscriptions  to  serials  and  periodicals. 

Among  the  more  noteworthy  additions  recorded  is  a  fine  set  of 
Edwards'  Botanical  Register,  a  much  needed  journal,  procured  by 
special  subscriptions  received  from  Messrs.  John  T.  Morris,  Stuart 
Wood,  Alex.  Biddle,  Charles  W.  Trotter,  ('harles  Schaeffer  and 
Miss  Serena  Potts,  through  Mr.  Thomas  Meehan. 

The  "  Hortus  Siccus  Gramineus "  of  Wm.  Curtis,  published  in 
London  in  1802,  was  presented  in  two  well-preserved  volumes  by 
Dr.  Charles  R.  King  and  being  illustrated,  not  by  figures  but  by 
the  plants  themselves,  was  transferred  to  the  herbarium. 

We  are  indebted  to  Mr.  Edw.  C.  Pickering  for  a  fine  crayon 
portrait  of  the  late  Dr.  Charles  Pickering,  whose  early  work  in  con- 
nection with  the  Academy  well  merits  such  commemoration. 

Another  interesting  addition  to  the  society's  collection  of  portraits 
is  a  fine  oil  painting  of  Alex.  Lawson,  the  engraver,  who,  although 
never  a  member  of  the  Academy,  was  intimately  associated  with  the 
founders  and  should  be  held  in  grateful  remembrance  in  consequence 
of  the  fine  plates  prepared  by  him  in  illustration  of  Binney's 
Mollusks  and  Wilson's  Birds.  The  picture  was  presented  by  his 
daughter,  Mrs.  Mary  Lawson  Birckhead. 

A  pair  of  globes  bequeathed  to  the  Academy  by  Mrs.  Cecilia 
Barron  Fest  have  also  been  received  and  appropriately  placed  in 
the  library. 

It  gives  me  pleasure  to  acknowledge  the  eflScient  assistance 
rendered  in  the  current  work  of  the  year  by  Mr.  William  J.  Fox. 

All  of  which  is  respectfully  submitted, 

Edw.  J.  Nolan, 

Librarian. 


REPORT  OF  THE  CURATORS. 

The  Curators  present  the  following  statement  of  the  Curator-in- 
Charge  as  their  report  for  the  year  1891 : — 


}m 


TV  '  'uabiriBrOuuv   -wwwi^riuly  avnofs 

Clu>  <f>tn»mu  a  <nrint(ii»L  3nc  die  jiniaEtia    -i^ 

M.iNMm  irt  .iMii^  p«raia  if  sue  aiuitaM  iouc 

t^tat*  an^  '.iMMd^acuHi  wJuea  »« «   iLMuoM. 

yiyjA  4  ii««  -Y  CM  ONtn  -r^ttitr  -ir  -if  aac  -li  efa«  ■ 

UfA  ofti  n»«a  r<tc«»i««il*  ^al^it  ia  tbne  i«pM 

wtf  &>r  ch^  cinM  ic  ha»  wenwd  iBpr.«blie  to  rtea^  tW  -iricrx.     TV 

ili  4f«ra>*'>a>l*r,iAin  Um  iudcitatkio.    Priirfwrmr  iwi  at  Sasd.  i-  ■- 

twA  friT  »>'l.  M  nisi)if^i>uiii  in  [wo  ««actaMiiU  of  the  \jtt^ix\^— 
'w«v.n*  i.i  V^'h-X'^'J  an'l  I-9i>-l^$l  eacfa  apfM\>pnatiaf[  foo.** 
toaaH  th^  •^rairtni<:ii'>D  'Ata  xlditioa  to  ibe  pcvwnt  baitdinf.  x.* 
tii»ilf  it  [^A*ihl>!  for  tb«  AradenT  to ftracticsllr cater  upon  A*r£>r?r 
'A 'itlu^itiniut,  MoA  tbe  tIi-jm  of  tbe  pKWDt  tvat  •««»  comf>Wt«<i  :h' 
"  n^tftv-tinse  mnnfrum"  which  i«  to  unite  tbe  exMtn^  buildlivf  r. 
l/iifan  .■wjtiar'r  with  the  main  edifice  f rooting  oo  I!nb  nnwt.  '.'t 
*Brly  Kfcti'in  of  vbich  i«  aniiou^lj  looked  forward  to.  Tb> 
main  Ktrri'-tur^,  th«  conipleti'in  of  which  will  mark  an  eporh  ia  ::* 
ii'uUity  Iff  the  A<:ademy.  will  cover  a  «ur&ce  area  of  approximair.i 
'd'-ii>>l'>  wiuan-  f(wt.  Slid  nearly  treble  the  available  »|i«r«  wbirb  :kr 
iii'titiitioii  »>iw  hax.  Th<r  b^tal  citt  of  this  Mructure  u  evtimatM. 
fr'im    (ilanx    already    drawn    and   approred,    at    about     9Jiat.ik*>. 
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The  connecting  building  which  has  just  been  completed  con- 
tains the  new  lecture  theatre,  with  a  capacity  of  500,  and  a  museum 
hall,  well  adapted  to  an  exposition  of  synoptic  natural  history. 
For  the  present,  and  until  further  accommodation  is  afforded,  it  will 
be  used  to  display  a  "  State  collection  " — a  collection  illustrative,  so 
far  as  it  is  possible  in  the  restricted  space  which  is  offered,  of  the 
natural  resources,  principally  geological  and  mining,  of  the  State  of 
Pennsylvania. 

The  acquisition  of  a  hall  designed  specially  for  the  delivery  of 
lectures  is  of  importance  to  the  Academy,  as  it  permits  of  that  atten- 
tion being  given  to  one  department  of  the  workings  of  the  institution 
which  its  limited  accommodation  has  thus  far  rendered  all  but 
impossible.  Heretofore  all  the  lectures  prepared  under  the  auspices 
of  the  Academy  have  been  delivered  in  the  Library  Hall  or  in  one  of 
the  east  rooms  prepared  specially  for  class  purposes.  The  various 
uses  to  which  it  has  been  found  necessary  to  put  the  latter  room,  has 
ultimately  thrown  all  the  lectures  into  the  Library  Hall,  much  to  the 
discomfort,  at  times,  of  thespecial  workersand  studentsiu  the  Library, 
and  always  to  the  disadvantage,  through  lack  of  adaptability,  of  the 
lecturer  and  his  audience.  The  large  attendance  at  some  of  these 
lectures — and  equally  so  at  some  of  the  regular  stated  meetings  of 
the  Academy  when  communications  of  special  interest  have  been 
announced — has  demonstrated  the  deficiency  of  seating  capacity, 
and  members  as  well  as  visitors  have  sometimes  been  obliged  to 
forego  the  proceedings  for  want  of  room.  This  disadvantage  the 
new  lecture  hall  will  rectify.  Constructed  in  the  form  of  a  theatre, 
with  raised  platforms  and  gallery,  it  is  well  adapted  to  the  wants  of 
an  average  audience. 

The  additions  to  the  Academy's  collection  made  during  the  year 
are  of  unusual  importance,  and  it  is  gratifying  to  be  able  to 
report  that  they  cover  about  equally  all  departments.  The  re- 
newed activity  which  has  manifested  itself  in  certain  departments 
which  have,  for  some  time  back,  been  in  a  condition  more  or  less 
stationary  augurs  well  for  a  period  of  prosperity,  and  it  is  not  too  much 
to  hope  that  this  period  will  be  one  of  the  most  promising  in  the 
history  of  the  institution.  Special  attention  is  in  this  connection 
called  to  the  report  of  the  Conservator  of  the  Orinthological  Sec- 
tion, Mr.  Witmer  Stone.  From  this  it  appears  that  the  Academy 
has  added  to  its  already  vast  collection  of  birds  upwards  of  1200 
specimens,  many  of  them  now  for  the  first  time  represented  in 

32 
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the  museum.  The  thaaks  of  the  Academy  are  specially  due  to 
Mr.  Samuel  N.  Rhoads,  who  has  generously  given  upwards  of  900 
birds,  representing  the  avi-fauna  of  the  southern  United  States  from 
Florida  to  California.  To  the  members  of  the  Delaware  Valley 
Ornithological  Club,  an  orgaoizatJon  of  energetic  students  recently 
founded  for  the  prosecution  of  orintholo^cal  studies,  the  Academy  is 
also  under  obligations  for  the  ^ft  of  a  superb  collection  of  nests  of 
Pennsylvania  birds,  numbering  60  pieces;  these  nests  are  taken 
with  their  accessories,  and  thus  illustrate  a  full  scheme  of  avian 
architecture. 

With  the  sanction  of  the  Academy  the  Orinthological  Section  has 
issued  circulars  asking  for  the  establishment  of  a  permanent  endow- 
ment fund  for  the  more  efficient  management  of  its  department ; 
the  substantial  response  which  this  effort  has  already  met  with 
encourages  the  belief  that  before  long  the  full  subscription  asked 
for— $25,000— will  be  received. 

In  the  department  of  conchology,  which  continues  to  be  the  most 
fully  represented  of  any  in  the  Academy,  and  which  still  takes 
rank  as  the  first  of  its  kind  in  the  world,  the  work  of  classification 
and  rearrangement  progresses  with  the  usual  vigor,  thanks  to  the 
labors  of  the  Cooservator,  Mr.  H.  A.  Pilsbry,  and  of  his  co- 
workers, members  of  the  Conchoiogical  Section  and  of  the  American 
Association  of  Concholog^sts.  The  specimens  added  during  the  year 
are  comprised  in  1710  trays,  so  that  the  total  collection  of  shells,  now 
exhibited,  numbers  62,700  trays.    The  work  of  the  American  Asso- 
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new  feature  into  American  museums.  The  life  history  of  the  Amer- 
ican mollusca  may  be  traced  from  the  earliest  known  forms  to  the 
living  species,  as  the  collection  approaches  more  and  more  toward 
completion."  The  donations  to  this  collection  are  from  52  col- 
lectors, whose  names  appear  in  the  list  of  additions  to  the  museum. 

The  departments  of  entomology  and  botany  continue  to  profit  by 
the  valuable  services  of  their  special  Conservators,  Dr.  Henry  Skin- 
ner and  Mr.  John  H.  Redfield,  who,  aa  in  past  years,  contribute 
their  work  gratuitously,  for  the  benefit  of  the  Academy.  To  these 
gentlemen  a  debt  of  gratitude  is  due  for  the  great  amount  of  time 
which  they  give  to  the  care  of  the  special  collections  under  their 
charge,  and  for  their  efforts  to  obtain  new  material  for  them. 
In  this  connection  also  the  Curator-in-Charge  would  refer  to  the 
services  of  Mr.  Thomas  Meehan,  who  for  years  past  has  assiduously 
labored  toward  increasing  the  Academy's  herbarium  and  supply- 
ing the  rare  botanical  works  needed  for  the  study  of  the  plants, 
himself  contributing  extensively  from  his  own  private  purse.  The 
appended  list  of  donations  to  the  herbarium  indicates  the  satisfactory 
condition  of  the  department  of  botany. 

The  additions  to  the  collection  of  minerals  have  been  somewhat 
less  important  than  during  past  years,  partly  due  to  the  fact  that 
the  collections  have  been  steadily  nearing  completion,  thereby 
rendering  it  more  difficult  to  procure  desiderata,  and  also  to  the 
protracted  illness  of  the  Conservator  of  the  Wm.  S.  Vaux  collec- 
tion, Mr.  Jacob  Binder,  which  has  prevented  that  attention  being 
given  to  the  collection  which  it  would  otherwise  have  received. 
The  regular  Academy  collection  of  minerals  continues  to  receive 
attention  from  Mr.  W.  W.  Jefferis,  the  Conservator  of  the  Mineral- 
ogical  Section,  and  from  others  associated  with  that  Section. 

The  accessions  in  the  departments  of  geology  and  paleontology 
are  referred  to  in  the  report  of  the  Professor  of  Invertebrate 
Paleontology.  It  may  not  be  amiss,  however,  to  refer  in  this 
place  to  the  acquisition  by  the  Academy's  West  Greenland  Expedi- 
tion, among  other  geological  material,  of  a  large  mass  weighing  260 
pounds,  and  of  four  smaller  masses  of  the  famous  Ovifak  iron,  tellurite 
or  meteorite,  the  nature  of  which  has  given  rise  to  so  much  discussion 
among  chemists  and  geologists.  The  largest  mass,  while  very  con- 
siderably smaller  than  either  of  the  three  blocks  which  were 
secured  by  the  Swedish  Government  in  1871,  exceeds  in  weight  by 
some  fifteen  pounds,  the  Nordenskjold  specimen  deposited  in  the 
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BritUh  Museum.  Xo  analysis  of  the  Acmilemj's  Montf  tuu  mt  ret 
been  nude,  altbougfa  numerou*  request*  for  pemtiasioQ  to  make 
■uch  eianiinatioD  have  been  recetveH.  A  more  detailed,  althoofl) 
aa  jet  only  preliminary,  sketch  of  the  operationa  of  the  \Ve«t 
Oreeoland  Bipedition  has  been  submitted  to  the  Couocil.  and  a 
appended  u  a  special  report. 

Id  departmenU  of  the  Academy  other  than  tboae  that  hav«  b««n 
specified,  the  work  of  arraogiug  and  cataloguing  has  been  steadily. 
though  not  rapidly,  progrening ;  thu  work,  under  the  dimtiiio 
of  the  Curator-in^^arge,  has  been  in  the  main  carried  out  by  hi* 
aa«istant,  Mr.  J.  E.  Ive»,  to  whoae  effurts,  almj,  and  to  tbe  liberaliiT 
of  Mr.  F.  Steami  of  Detroit,  the  Academy  a  indebted  fur  okmi 
valuable  additions  representing  tbe  invertebrate  (echinuderrD  and 
crustacean)  faunas  of  the  Japanese  and  We«t  Indian  8e«r.  Mucb 
new  material  has  also  been  brought  from  ihe  latter  r^^on  by  Mr 
William  J.  Fox.  who,  in  tbe  interests  of  tbe  Acadeniy,  r|tcDi  ■ 
month  in  the  early  part  of  the  year  on  the  lelandof  Jamaicm. 

Attention  has  been  called  in  the  lut  report  of  the  Curatnr-in- 
(.'hargc  to  the  deficiencies  in  the  Academy's  collection  of  rrcvct 
mammalia,  which  is  still,  if  we  except  the  cabinet  of  arcbiKtLtc^  ■ 
the  weakr»t  department  of  the  museum.  Thanks  however,  to  tbr 
liberality  of  the  Philadelphia  Zoological  Society,  through  the  t»up«>r- 
iiitendent  of  the  Gardens,  Mr.  Arthur  Erwin  Brown,  new  materia: 
IN  l>eing  constantly  obtained,  much  of  it  of  a  kind  which  it  would  Iw 
dilficult  to  duplicate.  The  osteological  collection,  which  is  alrv-ady 
the  mi«l  extensive  in  the  countr^■,  is  thus  being  rapidly  increaiwd. 
and  it  i^  hoped  that  before  long  it  will  be  sufficiently  complete 
to  permit   of  its  being  seimrated    into  a   "type"   aerie*,    similar 
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of  Ocean  City,  assisted  by  the  generosity  of  Dr.  Samuel  G.  Dixon, 
the  Academy  is  indebted  for  this  very  rare  and  valuable  specimen, 
the  only  one  of  the  kind  in  this  country,  and  one  of  four  specimens 
contained  in  the  museums  of  the  world.  This  is  the  first  recorded 
occurrence  of  the  species  in  American  waters.  The  specimen  in 
question  has  been  made  the  subject  of  study  by  Prof  Cope,  who 
has  contributed  a  paper  on  its  structure  and  peculiarities  to  the 
Academy's  "  Proceedings." 

The  general  routine  work  of  the  Curator's  department  has  been 
conducted  as  in  previous  years,  no  broad  departure  of  plan  or 
method  having  been  considered  necessary.  The  entire  collection  of 
alcoholics  has  been  examined,  and  it  is  a  pleasure  to  be  able  to 
state  that  less  than  a  half-dozen  removals  have  been  found  necessary. 

It  is  well  to  call  attention  to  the  defective  condition  of  the  roof 
of  the  museum,  which  allows  of  the  accumulation  of  moisture  in 
the  walls,  and  a  penetration  of  the  same  into  some  of  the  wall- 
cases,  thus  rotting  the  labels  and  otherwise  disfiguring  the  speci- 
mens. It  has,  indeed,  been  found  necessary  to  empty  a  few  of  these 
cases,  and  the  contents  of  others  would  be  removed  were  there  space 
for  their  arrangement  elsewhere.  Repeated  attempts  have  been 
made  to  repair  the  defects  of  the  roof,  but  the  form  of  construction 
renders  it  difficult  to  do  so  effectively.  The  increasing  leakages, 
combined  with  the  heavy  cost  of  the  repairs,  make  it  probable  that 
a  new  roof  will  have  to  be  provided  before  many  years. 

Specimens  for  study  have  been  loaned  during  the  year  to  Dr.  G. 
Baur,  of  the  Clark  University,  Worcester,  Mass.;  to  Mr.  Chapman, 
of  New  York ;  to  Dr.  G.  Brown  Goode,  of  Washington  ;  and  to 
Profs.  W.  B.  Scott  and  H.  F.  Osborn,  of  Princeton.  The  Curator- 
in-Charge  reports  the  loss  of  two  specimens  of  the  chelonian  Cino- 
sternum  Pennsylvanicum. 

The  Board  of  Curators  as  it  was  constituted  at  the  time  of  the 
preparation  of  the  last  annual  report,  had  been  in  existence  since  the 
latter  part  of  1883,  a  period  of  seven  years.  The  removal  of  one 
of  its  members,  the  President  of  the  Academy,  Dr.  Joseph  Leidy, 
who  occupied  the  position  of  Curator  for  a  continuous  term  of 
forty-four  years,  and  whose  death  took  place  on  the  30th  of  April 
last,  left  a  vacancy  in  the  Board,  which  was  filled  by  the  election 
(June  2d)  of  Dr.  Henry  C.  Chapman.  It  is  needless  to  comment 
upon  the  loss  to  the  Academy  which  the  death  of  its  late  President 
and  Chairman  of  the  Board  of  Curators  entails ;  it  is  sufficient  to 
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say  that  no  one  bad  been  for  a  longer  period  of  time  actively 
identilied  with  its  iotereats,  and  do  one  has  added  greater  luatre  to 
the  galasy  of  names  with  which  the  bistory  of  the  institution  is 
illumined. 

Respectfully  submitted, 

Angelo  Heilpbin, 

Ouralor-in-  Charge. 

report  on    the  operations    of  the    west  GREENLAND    EXPE- 
DITION. 

As  leader  of  the  auxiliary  party  which  accompanied  the 
Academy's  North  Greenland  Expedition  to  the  Arctic  Regions,  I 
respectfully  submit  the  following  preliminary  report  of  operations: 

The  combined  Expedition,  under  direction  of  Civil  Engineer 
Robert  E.  Peary,  left  Brooklyn,  N,  Y.,  on  the  steam-whaler  "  Kite  " 
June  6th,  arriving  at  Sidney,  Cape  Breton,  on  the  11th  of  the 
same  month.  After  shipping  183  tons  of  coal,  in  addition  to  a 
remaining  144  tons,  the  "Kite"  headed  for  the  coast  of  Greenland 
via  the  Strait  of  Belle  Isle,  entering  the  early  ice  of  the  Strait,  ofi* 
Greenly  Island,  on  the  loth.  On  the  I9th  the  ship  left  the  "  pack," 
and  sighted  the  coast  of  Greenland,  somewhat  southwest  of  Cape 
Desolation,  on  the  night  of  the  23d.  Godhavn  or  Disco  was  made 
on  the  27th,  and  Upernivik  on  July  1st.  No  pack  ice  of  any  conse- 
quence was  met  with  until  a  position  about  opposite  the  Devil's 
Thumb  (Lat.  74°  40')  was  reached,  late  in  the  afternoon  of  July 
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advantageous  sites  for  wintering  on  the  north  coast.     It  is  in  the 
midst  of  a  region  where  game  in  one  form  or  another  is  abundant. 

After  the  virtual  completion  of  Mr.  Peary's  winter  house,  the 
party  immediately  under  my  charge,  consisting  of  Dr.  Benjamin 
Sharp,  Zoologist-in-Charge,  Dr.  W.  H.  Burk,  botanist.  Dr.  W.  E. 
Hughes,  ornithologist,  Dr.  J.  F.  Holt,  zoologist,  Mr.  L.  M.  Mengel, 
entomologist.  Dr.  R.  N.  Keely,  surgeon,  Mr.  Frazer  Ashhurst  and 
Mr.  Alex.  Kenealy,  turned  southward,  firing  the  final  salute  at  5.80 
A.  M.  of  the  30th. 

On  the  southern  journey  much  delay  was  occasioned  by  fogs  and 
storms,  which  interfered  largely  with  the  operations  of  the  Expedi- 
tion. Little  ice,  beyond  freely  floating  or  grounded  icebergs,  was 
met  with  in  the  traverse  of  Melville  Bay.  Cape  York  was  left  at 
midnight  of  Aug.  3d,  and  Wilcox's  Head,  south  of  the  Devil's 
Thumb,  sighted  about  noon  of  the  5th.  That  which  occupied  us 
three  weeks  on  the  northern  journey  was  thus  accomplished  in  about 
thirty-six  hours  on  the  return.  The  passage  of  the  Waigat,  north 
of  Disco  Island,  was  made  on  the  8th  and  9th  of  August,  and 
Godhavn  reached  early  on  the  10th.  On  August  23d  the  last  day 
of  the  contract  with  the  agents  of  the  "  Kite,"  the  vessel  steamed 
into  St.  Johns,  Newfoundland.  A  margin  of  but  a  few  tons  of 
coal  was  left  on  arrival. 

The  stopping  places  of  the  Expedition  in  Greenland  were :  God- 
havn, Ovifak  (southern  shore  of  the  island  of  Disco),  Moder  Bay 
(east  shore  of  the  same  island),  Kudlisaet  (north  shore,  on  the 
Waigat),  the  Swarte  Huk  (opposite  Skalo  Island),  Upernavik,  the 
Duck  Islands,  Cape  York  (a  few  miles  to  the  east  of  the  actual 
cape),  Saunders  Island,  Netlik  (the  Eskimo  settlement  on  Barden 
Bay),  Herbert  Island,  and  the  two  shores  of  McCormick  Bay.  Col- 
lections were  made  at  all  of  these  points. 

It  is  as  yet  impossible  to  estimate  the  scientific  results  of  the  Ex- 
pedition, but  a  cursory  examination  of  the  collections  that  have  been 
brought  back  encourages  the  belief  that  considerable  material  that  is 
new  to  science  has  been  obtained,  while  the  bulk  of  the  collections  is 
new  to  the  Academy's  museum.  Briefly  summarized  the  collections 
are  approximately  as  follows : 

Department  of  Ethiiology : — 1  Eskimo  skeleton,  22  Eskimo  crania, 
2  Eskimo  kayaks  (one  from  the  region  of  Cape  York,)  2  Eskimo 
sledges,  and  a  variety  of  implements,  utensils,  etc.,  mainly  from  the 
tribe  of  the  Arctic  Highlanders. 
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VmidrraU  Zoolofg.—2  voang  (wbite)  seali — Mufied,  3  Sknlb  at 
Msia,  1  PoUr  bear  skull,  2  Wdnu  skulk,  1  Beiiideer  aknll.  1  BIm- 
foz  ikall,  154  Bpecimeiu  of  birdi,  bdiI  a  collection  of  «yy- 

Marine  Zoology. — Bpedmen*  obuuned  in  AnAgm^  aad  ockr- 
wiae — not  vet  clasufied. 

Entomoloyy. — 144  apecimeiu,  excluaive  of  tboae  ctrflected  at  Csf* 
Breton,  dwtributed  a§  folloire:  HTnienopteni  25,  Coleoptera  4 
Diurnal  Lepidoptera  106,  Motha  143,  Dipten  166. 

A  number  of  these,  as  reported  by  the  Conservfttor  of  tb«  Knt- 
mological  8ectioa,  are  new  to  science. 

Botany. — A  nearly  complete  collection  of  all  the  floweriog  f4ant-'. 
moMes  and  lichens  found  iu  the  rc^on. 

Geotoify. — A  full  suite  of  rock  epedmene  from  all  poiQta  toucbei] 
by  the  Expedition.  Noteworthy  among  (heae  is  ooe  of  tb«'  lann 
ir>in-stones  (meteorite  or  tellurite)  from  the  famous  region  of  OviAik. 
weif^hing  apprminiately  2f>(l  pounds.  While  a  pygmy  in  compari#oii 
with  the  giant  Htunen  which  were  secured  at  the  same  spot  h\  tht 
Hweilish  I  iovemment  in  1H71,  it  is  yet  considerably  larger  tluui  ibt 
well-knnwu  Nord<'nskj<il<l  siKcimeu  in  the  Britiafa  Museum.  Tbr 
iiitereat,  which  from  their  [leculisr  construction,  altacbes  to  tbt^ 
stoni's,  ni)  lets  than  their  exceeding  rarity  in  collection*,  makr* 
the  Hjiecimen  an  exce«<lingly  vnluable  one  to  tbe  Academy's  miueum 
Th4'  Kx|ieditiou  was  further  successful  in  finding  a  number  of  <nhrt 
fragments  and  hliieks  together  aggregating  Rcveral  {munds  in  «reighL 

It  should  be  not«<l  that  no  case  of  serious  illness  occurred  on  tb> 
Kx|ie<litioii. 

Kes|>eclfully  submitted, 

Amikix)  Hkii.pkin, 
Leader  of  the  Hm/  Greenland  Expedition    A.   ,V.  X 
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Recorder, Harold  Wingate. 

TreasureTy Charles  P.  Perot. 

Coiiservatory Dr.  George  A.  Rex. 

Corresponding  Secretary ^  .         .         .         Dr.  Charles  Schaffer. 

Very  respectfiiUy  submitted, 

Harold  Wingate, 

Record*^, 


REPORT  OF  THE  CONCHOLOGICAL  SECTION. 

Since  the  last  annual  meeting  of  the  Section,  specimens  have  been 
received  from  forty-nine  sources,  to  the  number  of  1710  trays  and 
bottles,  a  detailed  list  of  which  will  be  found  in  the  *'  Additions  to 
the  Museum."  In  no  year  since  the  ac(|uisition  of  the  A.  D.  Brown 
collection  in  1887,  have  there  been  added  so  many  species  new  to 
the  Academy,  more  than  800,  or  nearly  one-half  of  the  total  number 
of  additions,  being  species  new  to  us,  and  between  thirty  and  forty 
are  species  new  to  science.  Most  of  the  latter  have  been  described 
in  the  Manual  of  Conchology,  the  Proceedings  of  the  Academy,  and 
the  Nautilus,  during  the  year. 

The  more  interesting  accessions  are  the  series  of  East  Indian 
land  shells  purchased  by  the  Section,  comprising  all  of  the  known 
8i)ecies  of  several  genera  of  Helicidse  and  Cyclophoridse,  and  nearly 
all  of  many  other  important  genera,  such  as  Hypselostoma,  Diplom- 
matina,  Diaphora,  Arinia,  Opisthosthoma,  etc.  Our  series  of  fresh- 
water shells  from  the  African  Lake  Tanganika  has  been  almost 
completed  by  purchases  and  donations  during  the  year,  only  a  few 
species  and  varieties  being  still  lacking. 

Through  the  liberality  of  Mr.  Frederick  Stearns  the  number  of 
our  Japanese  marine  shells  has  been  greatly  augmented,  and 
several  interesting  new  forms  have  been  figured  and  described  in 
the  Proceedings  of  the  Academy  and  the  Manual  of  Conchology. 
Dr.  H.  von  Ihering,  of  Rio  Grande  do  Sul,  Brazil,  has  presented 
thirty-four  species  of  South  American  Unionidse  which,  with  two  or 
three  exceptions,  are  new  to  the  collection. 

Mr.  Anastasio  Alfaro,  Director  of  the  National  Museum  of  Costa 
Rica,  has  sent  to  the  Conservator  an  interesting  collection  of  eighty 
species  collected  by  him  in  Costa  Rica.  Dr.  J.  C.  Cox,  of  Sidney, 
N.  S.  Wales,  has  presented  twenty -five  species  of  land  shells  from 
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.Vj^rmlia,  tad  through  Mr.  S.  R.  Roberte.  nu<e  mpedea  of  Crpn* 
ADtl  MATfinelU.  Our  niit€8  of  Auitr«lMiaii  sbcUs  luiTe  aW  b««9 
^ncmtaed  bj  exchanges  and  gifts  from  s  nnmber  of  «Mti  i  evfjumleei*. 
Mr.  i.'.  T.  MuawD,  forty-one  species;  Mr.  S.  W.  Wri^t.  tww>ii-« 
spev-tes.  Mr.  Cbas.  Hedley,  and  otben. 

Our  suites  of  American  shells  have  been  grvmtly  Jiii  iimi  iI  H 
liwnstiuDs  from  a  large  number  of  correspondenta  of  the  C'oiueixatir. 
but  more  especially  br  the  collectnos  of  the  American  AMociat-c 
i>l'  I'oudiolopbts. 

This  collection,  formed  entirely  by  members  of  the  Anoeiaii'«. 
AuJ  i-uuslituting  an  exhibit  of  mollusks  of  the  United  State*  '-oii 
uow  occupies  nine  Urge  table  cases.  762  trays  of  speciiuens  bsf' 
b«eo  added  during  the  year,  representing  nearly  as  tnany  aperies.  TV 
I'tfioers  of  the  Asocia'tion.  John  H.  Campbell  Ek)^  Pre^deDt,  Mr. 
Juhn  Ford,  Vice  President,  and  Mr.  C  W.Joluuoo,  Seerwry.  lakf 
entire  cbsi^  of  the  mounting  and  labelling  of  I  hac  aprrimms  M>jit 
s|.iiiw  is  already  urgently  required  tor  this  exhibit,  and  Uiia  im«1  ii 
the  more  imperative  because  many  specie*  ia  this  collectioti  ai» 
U^in^;  exhibited  fur  the  fint  time.  The  re^lar  series  of  Amerit'SD 
frfsh-watrr  shells  of  the  Aca<lemy  being  for  the  most  part  i£ 
drawers,  frei|iiently  several  tiers  of  trays  deep,  and  conaequeaiii 
vtTV  ililficuh  to  consult. 

Mure  space  for  the  dL>pIay  of  the  Oriental  Helice«  and  ik' 
Itulimi  is  aLu)  nee«led.  The;<e  groups  are  now  in  iin»ifrhtlv  an^ 
iiiconvenioni  heaps  on  ai-count  of  ibe  lack  of  case-room.  This  o-v- 
tWion  could  he  partly  remedied  by  the  use  of  shallow  tray  i-: 
the  drawers,  in  which  a  iar^  number  of  small  species  could  i* 
nrniii>.>e*l.  Thi^  plan  ha:>  been  very  successfully  adopted  by  tlw 
t'oiisinatiir  in  the  di^iMifilion  of  «evera]  thousand  trajs  of  <'lai 
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part  of  Cochlostyla.      The  specimens  of  each  group   have   been 
identified  and  relabelled. 

The  Conservator  has  been  much  assisted  by  Mrs.  Pikbry,  who 
has  neatly  mounted  the  specimens  presented  and  studied  during  the 
year,  over  three  thousand  five  hundred  trays  in  all.  Mr.  Campbell 
and  other  members  of  the  Museum  Committee  have  also  rendered 
valuable  aid  in  the  Museum. 

Respectfully  submitted, 

H.  A.  PiLSBRY, 

Conaervator. 


REPORT  OF  THE  ENTOMOLOGICAL  SECTION. 

Much  interest  has  been  taken  in  the  work  of  the  Section  during  the 
year.  The  meetings  have  been  fairly  well  attended,  the  highest 
number  present  at  any  one  meeting  being  fifteen  and  the  lowest 
seven.  Verbal  communications  of  interest  have  been  made  by  a 
majority  of  the  members  and  reported  in  the  monthly  issues  of  the 
Entomological  News.  Nearly  four  hundred  books  and  pamphlets 
have  been  added  to  the  library,  some  of  which  were  purchased,  the 
majority,  however,  being  either  donated  or  received  in  exchange. 
The  collections  are  all  in  fairly  good  condition,  much  work  having 
been  done  on  them  by  the  Conservator  and  the  members  interested 
in  the  several  orders.  Many  valuable  additions  have  been  made 
to  the  cabinet,  in  all  about  1369  specimens.  The  most  important 
additions  were  received  from  the  Greenland  Expedition  and  from 
Mr.  W.  J.  Fox  who  presented  much  of  the  material  he  collected  in 
Jamaica.  Rev.  Dr.  McCook  presented  a  valuable  and  accurately 
named  collection  of  European  Ants  which  will  be  very  useful  for 
comparison.  Many  specimens  were  received  through  the  agency  of 
the  Entomological  News  which  is  published  by  the  Section  with  the 
financial  aid  of  the  American  Entomological  Society.  Volume  two 
of  this  journal,  consisting  of  two  hundred  and  fourteen  pages  with  ten 
plates,  has  been  completed.  It  has  steadily  grown  both  in  size  and 
circulation  and  during  the  coming  year  twenty-four  pages  will  be 
published  each  month,  and  each  number  will  be  illustrated  if  pos- 
sible. At  the  meeting  held  December  14th,  1891,  the  following 
were  elected  officers  to  serve  during  the  coming  year : 

Director  J Geo.  H.  Horn. 

Vice-Preaidenty I.  C.  Martindale. 
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Records Henry  Skinner. 

Gomervator, Henry  Skinner. 

«^«~"°»  «■"""« {phiUpLfiSt. 

Hbnry  Skikusk, 

RaeonUr. 


REPORT  OF  THE  BOTANICAL  SECTION. 

The  Vice-Director  of  the  Botanical  Section  has  pleasure  in 
reporting  that  the  growth  of  the  Hebarium,  wHicb  it  bat 
been  a  satisfaction  to  record  in  former  years,  still  continues,  v  b 
shown  by  the  statement  of  the  Conservator  hereunto  atutcfaed  at 
part  of  this  report. 

■Stated  meetings  have  been  held  regularly  during  the  yeftr.  and 
many  mattera  of  interest  to  botanical  science  introduced,  some  ut 
which  have  appeared  in  the  publications  of  the  Academy. 

The  Section  is  out  of  debt  and  with  a  balance  in  its  treeaurr. 

The  officers  for  the  ensuing  year  are: 

Director,      .  W.  S.  W.  RuBchenberger,  M,  IK 


Yice-D'tretior, 

Reenrder, 

Cor.  See.  and  Treaturer, 

Cotuervator, 


Thomas  Meehan. 
Charles  Schiiffer.  M.  D. 
Isaac  C.  Martindale. 
John  H.  Redtield. 
liespectfully  submitted, 

Tmomah  Meehan, 
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received,  Mosses,  17i  species;  Hepaticse,  40;  Algae,  120;  Lichens, 
27 ;  Fungi,  201 ;  in  all  559  species,  which,  added  to  those  above 
mentioned  gives  a  total  of  3,055  species. 

In  the  "Additions  to  the  Museum"  will  be  found  the  usual  detailed 
list,  but  we  may  here  specify  some  accessions  of  special  interest.  Prof. 
Rovirosa  has  continued  his  explorations  of  the  flora  of  the  Mexican 
provinces  of  Tabasco  and  Chiapas  and  has  sent  us  209  species.  Mr. 
Pringle's  collections  in  the  northern  provinces  of  Mexico  have  con- 
tributed 291  species.  The  collections  made  by  Dr.  Thomas 
Morong  in  South  America  during  the  years  1888  to  1890  have 
fiirnished  us  350  species,  including  many  new  and  rare  species  from 
the  desert  of  Atacama — and  others  are  on  the  way.  Prof.  Leopold 
Krug,  of  the  Royal  Botanical  Museum  of  Berlin,  has  sent  us  446 
West  Indian  species,  most  of  them  from  Porto  Rico,  and  many  of 
them  new  to  science.  John  Donnell  Smith  of  Baltimore,  has  made 
a  second  contribution  of  Guatemalan  plants  amounting  to  161 
species  most  of  them  collected  by  himself.  The  Academy's  Expedi- 
tion to  Greenland,  under  the  charge  of  Prof.  Angelo  Heilprin, 
furnished  80  species  of  phanerogamic  plants,  besides  some  Lichens. 
Frank  S.  Collins  of  Maiden,  Mass.,  has  presented  120  species  of 
marine  Algae  from  the  coasts  of  New  England  and  of  California ; 
and  a  very  complete  series  of  the  Sphagnacese  of  New  England 
consisting  of  28  species  and  88  varieties  and  forms,  named  by  Carl 
Warnstof,  has  been  contributed  by  Edwin  Faxon  and  Edward  L. 
Rand. 

The  plants  received  have  been  carefully  poisoned  and  the  North 
American  species,  with  most  of  those  from  tropical  America,  have 
been  mounted.  Heretofore  the  exotic  portion  of  the  Herbarium  has 
received  but  little  of  this  latter  attention,  so  essential  to  its  perma- 
nent preservation,  but  this  year  the  Academy  has  enabled  us  to 
make  a  beginning,  by  supplying  the  necessary  mechanical  aid. 

Several  large  collections  received  in  years  past,  such  as  the 
Menke  Herbarium,  the  Lea  Herbarium  and  others  await  similar 
treatment  and  incorporation,  but  cannot  receive  it  until  new 
quarters  shall  afford  us  the  necessary  j-pace. 

The  various  separate  cryptogamic  collections  received  during  the 
Academy's  long  existence,  should  be  consolidated,  excepting  the 
published  exsiccatce,  which  it  would  be  better  to  retain  in  library 
form.  As  this  must  be  a  work  of  time,  a  temporary  index  to  the 
species  in  each  division,  is  of  great  importance.     Dr.  Eckfeldt  has 
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given  111  this  aid  in  regard  to  the  Lichens,  and  Dr.  Ids  S.  Kellar  m 
now  engaged  in  preparing  for  lu  this  neceanrj  key  to  oar  acreraJ 
collectioDi  of  marine  AlgK.    Maj  we  not  hope  for  ma  carlj  coa- 
pletioD  of  aimilar  work  upon  the  Moaws,  HepaticK  and  Fongi* 
ResptcttMlly  eubmitted, 

JoHR  H.  Redfiexd, 


REPORT  OF  THE  MINERALOGICAL  AND   GEOLOGI- 
CAL SECTION. 

The  meeting!  of  the  Section  with  the  AcadeniT  have  been  brM 
regularly  every  other  month  during  the  year,  in  additioD  to  which 
Mreral  distinct  meetin)^  hare  also  been  held.  The  atirnd- 
anoe  has  not  been  large  in  numbers,  the  membership  of  the  8«i^li<>D 
being  quite  small,  but  the  interest  has  been  connderable  and  the 
additions  to  the  cabinet,  while  not  as  great  as  in  some  former  year*, 
have  been  satisfactorv.  The  Director  r^rets  to  say  that  tb^rr  do 
not  seem  to  be  many  of  the  younger  members  of  the  .\cademT  inter- 
ested in  mineralogy  and  geology,  so  that  the  membervhip  io^iead 
of  increasing  has  decreased. 

It  is  proposed  during  the  spring  of  189'J  to  inaugurate  a  veriest  »f 
exclusions,  which  il  is  hoped  may  serve,  not  only  to  interest  the 
Mietiit)en>,  but  aIm  to  so  attract  the  attention  of  others  oot  ineml«r? 
that  they  may  l>e  induced  to  )>ecome  such. 

Re«|)ectfully  submitted, 

TiiEo.  D.  Rand, 
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this  country,  while  the  large  number  of  type  specimens  makes  it 
extremely  valuable. 

The  arrangement  of  the  collection  is,  however,  still  in  accordance 
with  the  ideas  of  forty  years  ago.  That  is  to  say,  nearly  all  the 
specimens  are  mounted  and  crowded  into  exhibition  cases,  where 
they  are  not  only  exposed  to  light  and  dust  but  are  very  incon- 
venient for  study.  Until  within  the  past  year  or  two  no  provision 
has  been  made  for  a  collection  of  skins  such  as  constitutes  the 
most  important  part  of  all  the  great  ornithological  collections  of 
to-day. 

In  consideration  of  these  facts  it  seems  of  the  greatest  impor- 
tance that  the  large  series  of  duplicates  which  now  crowd  the 
museum  cases  should  be  unmounted,  leaving  of  course  enough 
specimens  to  illustrate  all  the  various  types  of  bird  life,  as  well  as  a 
collection  of  all  the  species  of  North  American  birds  in  their 
different  seasonal  plumage  and  a  complete  series  of  the  birds  of 
Pennsylvania  and  New  Jersey  with  their  nests  and  eggs.  The 
specimens  that  are  unmounted  can  be  placed  in  air  tight  cases  of 
drawers  where  they  will  be  easily  available  for  study  and  forever 
safe  from  the  ravages  of  insects  or  exposure  to  the  light.  The 
specimens  retained  in  the  museum,  on  the  other  hand,  can  be 
remounted  where  it  is  necessary  and  the  old  stands  can  be  renewed 
or  repainted.  .The  exhibition  series  thus  improved  will  undoubtedly 
prove  much  more  interesting  and  instructive  than  the  maze  of 
specimens  which  is  now  exhibited  and  which  tends  to  confuse  the 
general  visitor.  The  space  gained  by  the  removal  of  the  duplicates 
will  enable  the  wall  cases  to  be  dispensed  with  and  the  amount  of 
light  obtained  in  the  gallery  will  be  thus  greatly  increased.  The 
plan  outlined  is  the  one  that  has  been  adopted  in  all  the  large 
museums  and  is  everywhere  heartily  endorsed.  During  the  present 
year  part  of  the  North  Americap  collection  has  been  renovated  in 
the  way  above  described  and  the  improvement  in  its  appearance  is 
at  once  appreciated  by  those  who  visit  the  museum. 

In  addition  to  the  remounting  of  900  specimens  of  North 
American  birds  the  Conservator  has  during  the  past  year  identified 
and  catalogued  the  specimens  of  Icteridse  contained  in  the  museum 
numbering  460  specimens  and,  with  the  assistance  of  Mr.  Wright, 
has  about  finished  the  cataloguing  of  the  Cserebidae.  The  catalogue 
of  the  mounted  collection  now  reaches  number  3920,  the  families 
that  have  been  previously  catalogued  being  the  Corvidae,  Para- 
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disfeidse,  Oriolidee,  Dicrurid»,  CarapophagidK,  Muscicapida?  uti 
all  the  familiee  of  Raptores. 

The  collection  ofakina  haii  been  «t«adily  increasiiig.  Starting  i» 
18tKi  witb  the  collection  of  Dr.  W.  L.  Abbott  it  now  numbcn  up- 
wards of  5000  specimens.  Of  these  2213  have  been  relmbelM  and 
catalogued  and  the  labelling  of  the  remaiuder  will  socm  be  cdw- 
pleted.  The  cases  in  which  this  collection  is  cootained  are  vrrr- 
CTOwded  and  additional  ones  are  greatly  needed  to  accommodate  tht 
new  specimens  which  are  received,  as  well  as  the  duplicates  whidi  n 
is  desired  to  remove  from  the  exhibition  cases. 

The  ndditiunD  to  the  ornithological  collectioD  since  the  organija- 
tion  of  the  Section  have  been  considerable  and  many  of  tbem  ^4' 
great  value. 

The  most  important  ac<|uisitioD  is  the  collection  of  bird*  •[ 
Florida,  Texas  and  Arizona  preKnted  by  Mr.  Samuel  X.  Rboa<L< 
Thene  sp€cinieDB,Munib€ringover900,  were  collected  by  Mr.  Kh(>*b 
during  April,  May  and  June,  18^1,  on  a  trip  through  the  wuib 
and  west.  Mr.  Khoads  took  espe«:ial  pains  to  obtain  apecimrib-  ■■( 
Euch  species  as  were  not  before  contained  in  the  Academy's  cul)<v- 
tion,  and  through  hix  ettbrla  the  North  American  series  is  now  mui^ 
more  nearly  complete  than  ever  before.  In  addition  to  the  prrwo- 
lation  of  thi^i  valuable  collection  Mr.  Kboads  has  arranged  witi 
collectors  in  the  west  to  furnish  decirablc  specimens  to  the  Acadra;< 
and  has  in  many  ways  advanced  the  interests  of  the  OrnithoK^iii) 
Section. 

The  West  Greenland  Kxpedition  brought  back  a  collection  t 
Itillsi^-imcns  of  Arctic  bird*  collectwl  by  Dr*.  Wm.  E-  Huchf. 
and  Ifc-njaniin  Shar]).     These  included  representative*  of  .^!  »pr<-»^ 


1891. j  NATURAL  SCIENCES  OF  PHILADELPHIA.  505 

the  nests  and  eggs  of  all  the  birds  of  this  vicinity  together  with 
finely  mounted  groups  of  the  birds  themselves. 

Among  the  other  specimens  received  were  18  Florida  birds  pur- 
chased from  W.  S.  Dickinson,  45  specimens  of  California  birds 
from  R.  B.  Herron  and  8  specimens  from  N.  and  S.  Carolina  as 
well  as  various  specimens  presented  by  Mrs.  E.  B.  Chamberlain,  I. 
N.  DeHaven,  Everett  Palmer,  I.  C.  Martindale,  Dr.  S.  G.  Dixon, 
and  the  Philadelphia  Zoological  Society. 

Shortly  after  its  organization  the  Section  issued  a  circular  solicit- 
ing subscriptions  to  an  Endowment  Fund  to  ensure  the  permanent 
welfare  of  the  ornithological  collection,  the  idea  being  to  devote 
the  interest  to  the  employment  of  a  special  Curator  and  to  the 
acquiring  of  additional  specimens.  A  portion  of  the  sum  has 
already  been  subscribed  and  it  is  hoped  that  the  sum  of  $10,000 
which  is  wanted  for  immediate  use  will  soon  be  raised. 

As  already  mentioned  the  Delaware  Valley  Ornithological  Club 
has  held  its  meetings  in  the  Academy  during  the  past  year.  This 
has  had  the  effect  of  drawing  the  ornithologists  of  this  vicinity 
to  the  Academy  and  awakening  an  interest  in  the  growth  and 
welfare  of  its  ornithological  collection. 

At  the  annual  meeting  of  the  Section  held  December  21st,  the 
followins:  officers  were  elected  : 


Director,     . 

Vice-Direciory 

Recorder, 

Secretary, 

Treasurer, 

Consei'vator, 


Spencer  Trotter,  M.  D. 
George  S.  Morris. 
Samuel  N.  Rhoads. 
Charles  E.  Ridenour. 
Isaac  C.  Martindale. 
Witmer  Stone. 
WiTMER  Stone, 

CoJiservator. 


REPORT  OF  THE  PROFESSOR  OF  INVERTEBRATE 

PALEONTOLOGY. 

The  Professor  of  Invertebrate  Paleontology  respectfully  reports 
that  the  collections  in  his  charge  have  undergone  no  material 
change,  beyond  increase,  since  the  prepa  ion  of  1  ast  annual 
report.     The  lack   of  room,  from  of  the 

Academy  about  equally  ;  1 

made  toward  placing  the  ent 
33 
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an  arrangemeDt  required  by  the  extengive  additions  of  the  last 
few  years — nor  will  there  be  any  opportunity  for  so  doing  until  the 
completion  of  the  new  building.  Much  of  the  material,  probably 
not  less  than  one-fourth,  is  stored  away  in  drawers,  and  is  in  a 
measure  inaccessible.  This  applies  more  particularly  to  the  foreign 
collection,  mainly  English  and  French,  among  which  are  to  be 
found  a  laige  number  of  the  "  types  "  of  the  earlier  geologists  and 
paleontologists.  It  is  needless  to  comment  upon  the  value  of  this 
series  and  the  importance  of  placing  it  where  it  can  be  readily 
reached  by  the  student  and  specialist. 

The  paleonto logical  material  obtained  by  the  Academy's  Expedi- 
tion to  Mexico  in  the  early  part  of  1S90,  to  which  reference  has 
been  made  in  the  last  annual  report,  has  been  placed  in  the  museum 
cases.  It  forms  the  basis  of  two  papers  by  the  author,  which  have 
been  published  in  the  "Proceedings"  of  the  Academy; — "The 
Geology  and  Paleontology  of  the  Cretaceous  Deposits  of  Mexico," 
and  "  Geological  Researches  in  Yucatan."  The  material  from 
Yucatan  is  the  first  of  any  consequence  that  has  been  obtained  from 
that  section  of  Central  America,  and  establishes  the  existence  in  that 
region  of  vast  Pliocene  deposits,  synchronous  with  and  representing 
those  of  the  southern  part  of  the  peninsula  of  Florida. 

The  usual  spring  course  of  lectures  in  the  department  of  the  Pro- 
fessor of  Invertebrate  Paleontology  has  been  delivered  as  In  previous 
years  (excepting  1890),  the  lectures,  2d  in  number,  being  attended 
by  a  class  of  35  students. 
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The  collections  in  this  department  have  not  been  materially 
increased  during  the  year.  The  American  Philosophical  Society 
has  withdrawn  its  deposit  of  the  Peale  collection.  It  is  believed, 
however,  that  as  soon  as  adequate  space  is  provided  for  the  display 
of  objects  in  Ethnology  and  Archaeology,  they  can  readily  be 
obtained  from  members  of  the  Academy  and  their  friends. 

D.  G.  Brinton, 
Professor  of  Ethnology  and  Archceology, 


REPORT  OF  THE  PROFESSOR  OF  INVERTEBRATE 

ZOOLOGY. 

The  Professor  of  Invertebrate  Zoology  respectfully  reports  that 
he  has  presented  a  collection  of  Anellides,  Mollusca  and  Crustacea 
collected  by  him  in  the  Mediterranean,  as  well  as  some  trays  of 
shells  collected  in  the  Caribbees. 

During  the  past  year  he  delivered  six  lectures  on  the  "Principles 
of  Zoological  Philosophy  "  and  one  on  the  "  Volcanoes  of  the  West 
Indian  Group,"  most  of  which  were  illustrated  by  lantern  slides. 

It  is  proposed  to  give  a  course  on  general  zoology  during  the 
coming  spring. 

Having  been  appointed  Zoologist-in-Charge  of  the  West  Green- 
land Expedition,  he  spent  two  months  collecting  on  the  shores  of 
North  Greenland,  a  small  part  only  of  the  collection  having  as  yet 
been  presented.  This  part  consists  of  the  Crustacea,  which  were 
collected  by  himself  and  Dr.  W.  E.  Hughes,  the  ornithologist  of 
the  Expedition. 

The  additions  to  the  museum  during  the  past  year  have  been 
important.  Several  have  been  received  from  F.  Stearns  of  Detroit, 
Mich,  including  some  new  (type)  species  of  Cirripeds  and  Brachiopocis 
described  in  the  "  Proceedings"  by  H.  A.  Pilsbry. 

The  Echinoderms  collected  by  W.  J.  Fox  in  Jamaica  has  been 
presented.  A  fine  series  of  Asterias  vulgaris  from  Maine,  have  been 
received  from  Dr.  S.  G.  Dixon. 

Respectfully  submitted, 

Beijjamin  Sharp, 
Professor  of  Invertebrate  Zoology. 
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The  election  of  Offioera.  CouDcillorH  and  Meinben  of  the  FiiMuicc 
Committee,  to  serve  during  the  year  1892,  n«  held  witli  the  follow- 
ing result: — 

Pretident,    ....     Isaac  J.  Wistar. 
Vux-PretidepU,   .  .    Rev.  Henry  C.  MH-'ook.  D.  D. 

Thomas  Meelian. 
Recording  Secretary,    .  Edward  J.  NuIbd,  M.    I>. 

(hrretponding  Seerelary,  Benjamin  Sharp,  M.  I>. 

Treaturer,    ....     Isaac  C.  Martindale. 

Librarian Edward  J.  Nolan.  M.  I>. 

Vnraton,       ....     W.  S.  \V.  Kuscheribergpr.   M.    \>. 
H.  C.  Chapman,  M.  D. 
S.  G.  Dixon,  M.  D. 
Angela  Heilprin. 
Counrillors  lo  lerre  three 
year*,  .        .     J.  Bernard  Itrintun.  M.    I>. 

Theodure  l>.  Rand, 
(Javin  \V.  Hart, 
(feo.  H.  H.ini,  M.   1). 
Finnnre  Commitlee,  .     Chn».  I'.  I'erol, 

Chas.  Morn*, 
Cha*.  K.  Smiih, 
Gavin  \V.  Hart. 
I'nelma  C.  Smith. 


i:li;<tion.-^  iH'KiN<i  wn. 
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May  26. — George  M.  Beringer,  Joseph  Crawford,  Arthur  Ames 
Bliss,  M.  D.,  William  J.  McGinty. 

June  30. — William  J.  Serrill,  B.  Alexander  Randall,  M.  D. 

July  28. — John  L.  Kinsey,  Charles  W.  Dulles,  M.  D. 

Sept.  29. — William  E.  Hughes,  M.  D.,  John  Macfarlane,  M.  D. 

October  .27.— Elizabeth  Cartledge,  Frank  Miles  Day,  W.  L. 
Zuill,  M.  D.,  Hugh  Lausat  Willoughby,  J.  Harris  Reed,  Wm.  L. 
Baily. 

November  24. — Richard  Rossmassler,  Elizabeth  Head,  Harriet 
Head. 

CORRESPONDENTS. 

April  28. — Charles  Otis  Whitman,  Ph.  D.,  of  Worcester,  Mass. 
June  30. — August  Weissmann,   of  Freiburg,  i  |  B.,  Elias  Met- 
schnikoff,  of  Dorpat,  Russia. 
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ADDITIONS  TO  THE  MUSECM. 


A»i;H.*,<)U)CT,  ETHSOLOinf,  rrc 

Wm.  L.  Abbott.     A  collectioa  of  Arrican  wiaponi,  uaofeu,  band*,  etc.  fr^is 

Ch>ca,  rrswo  ol'  Mt.  Kiliou  'Njaro,  Arrica. 
C.  W.  Rilcf.     Worea  unw  hoskel  (native  maoafictBrc)  Troa  tb«  Omc*  F-n 

State.  Sooth  Africa. 
Henjatpia  Sharp,     Hainan  tione  and  piece  of  ixKtei^  from  a  moaBd  id   Vie\itrr 

Penniylvania. 
Eileo   I.  Eliiiofi.     Laplander'!  thae<,  cap,   miiB,  etc    from    oppoaiie    TroBV'. 

Wetl  Creenbnd  Eapedilion,  1891.  Tveotr-lhree  Eaktom  alimlls  bnm  Grees- 
land.  Eikimo  •keleton.  A  collection  of  Etkino  inplcments,  atenuii,  etc. 
inclndioE  a  kajrak  and  lUdge  from  the  Arctic  Hi^tandm  of  Cape  Yori 


Zooloeical  Soeielir  of  Philadelphia.  Monnled  ^ptciIncnl  d  ArmadilU itxrim,t^. 
Ltmur,  spt  Certtfilktetu  %ab«ui.  Macacmi  imum,  Lrmmr  mtafm^t,  fttir.n 
moHaiAus,  Sfttlhirii  xHiidiaiHi,  DiJitpkyi pkilandrr.  DbanicsUled  iLcletoB 
rA  Antilopi  ttrvuafrs,  Guttluicui,  Ctrctfnltucni  caitilriikta.  Ftlti  In.  F'.t. 
fardui,  CyHfrefkalms  kamadryai,  MaiacHi  muiu,  Otyx  IrtHwryx,  Crrc^.- 
dama,  Ltmur  maiato.  Skulli  of  AKtitKapttt  Amtrieama,  C»tU^  Jar.a-.. 
Mflti  laxui,  Cr»isarckMi  efiKMrta,  Ehnaettt!  Eunfrmi 

Wm.  I..  Abliott.  A  collection  of  ikullt  and  tkini  from  Chac*.  rrpon  <ji  Mi 
Kilima  'Njaco.  Africa. 

Kred'k  Steami.     Alcoholic  ipedoiin  of  I'lijtmf*  ah-ammi  from  Japan. 

Henry  C.  Chapman.      Diiartkulaled  ikelelont  of  (nM/wrcW!iSHj. 
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Samuel  N.  Rhoads.  A  collection  of  940  specimens  of  birds  from  Florida,  Ari- 
zona and  Texas,  collected  by  Mr.  Rhoads  in  1891. 

Delaware  Valley  Ornithological  Club  of  Pliiladelphia.  15  mounted  birds,  54 
nests  and  170  eggs,  presented  as  the  Brst  instalment  of  a  collection  of  the  birds 
of  Pennsylvania  and  New  Jersey,  with  their  nests  and  eggs,  to  be  given  by 
the  members  of  the  Club  to  the  Academy,  and  to  be  known  as  the  *'  Delaware 
Valley  Ornithological  Club  Collection. " 

Everett  Palmer.     Six  nests  of  Pennsylvania  birds,  with  eggs. 

Mrs.  J.  R.  Claghom.  Collection  of  mounted  birds,  principally  African  and 
Asiatic  (including  fine  specimen  of  Paradisea  apoda,) 

West  Greenland  Expedition  of  1891.  154  specimens  of  Arctic  birds.  Collection 
of  eggs  of  Arctic  birds,  (not  yet  placed  in  collection.) 

Reptiles  and  Amphibians. 

C.  Coburn.     Alligator  MississippUnsis. 

Benjamin  Sharp.     Six  species  of  snakes,  and  two  species  of  lizards  from  the 

Windward  Islands. 
L.  M.  Jelovitz.     Four  species  of  snakes  from  Panama. 

Zoological  Society  of  Philadelphia.     Crotalus  adamanteus  var.  atrox ;  mounted 
.  specimen  of  Caiman  sclerops. 
I.  C.  Martindale.     Xiphosoma  hortulanum^  captured  on  a  logwood  vessel  from 

Jamaica. 
Witmer  Stone.     Chelopus  Muhlenbergii^  mounted  specimen. 
Henry  C.  Chapman.     Disarticulated  skeleton  of /^//*]g'<7/<7r  Mississippiensis. 
Mexican  Expedition,  1890.    Skulls  of  Chelonia  mydas  9^xi6,  Thalassochelys  caretta ^ 

Progreso,  Yucatan.    Twenty-seven  jars  of  reptiles  and  amphibians  from  Yucatan 

and  Mexico. 
W.J.   Fox.     Four  jars  of  lizards   from  Jamaica ;   three  species  of  reptiles  and 

amphibians  from  Jamaica. 
Alex  McElwee.     Tadpoles  from  Jenkintown,  Pa. 
Fred'k  Steams.     Diemyctylm pyrogaster^  from  Japan. 
Samuel  G.  Dixon.     Three  species  of  snakes  and  one  frog  from  Islesboro,  Me. 

Fishes. 

Fred'k  Stearns.     Lower  jaw  of  Cestracion  Philippi. 

Miss  Edith  Ives.     Mustelus  hinnulus  and  Sphyrena  zygana,  from   Holly  Beach, 

New  Jersey. 
W.  J.  Fox.     18  jars  of  fishes  from  Jamaica. 
Samuel  G.  Dixon.     Cyclopterus  lumpus  from  Islesboro,  Me. 

Recent  Invertebrata  (excluding  Mollusca  and  Insecta.) 

Miss  A.  Peniston.     Mellita  sexforis  from  Bermuda. 
Abb6  Valhelel.     Crab  from  China. 

Benjamin  Sharp.     Collection  of  invertebrates  from  the  Mediterranean. 
Fred'k  Steams.     A  collection  of  Echinodermata  and  Crustacea  from   Japan;  a 
collection  of  Echinodermata  and  Crustacea  from  the  Bahama*:,  Mauritius,  etc. ; 
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Sea/ptllum  Sttartisii  (type,  Filsbry),  one  dry  and  ttro  alcoholic  spt-cimcns 
from  Japan ;  species  of  Balanus  from  S.  E.  Coast  aX  Japan ;  a  collcdion  of 
Echinodeinis  and  Crustacea  from  California, 

H.  A.  Pi-lsbry.     Caddis-ily  lubes  froiii  Colorado. 

Isaac  Burk.     Mtllita  fentapera. 

J.  Powell.     Potilt!  aitraaides,  itam  the  harbor  of  Vera  Cniz. 

P.  H.  Carpenter.  Microscopical  preparations  of  P'oraminifera  collected  by  ihe 
Expedition  of  ihe  "  Porcupine"  and  "  Lightning."  and  microscopical  prepara- 
lions  of  shells  made  Ly  Dr.  W.  B.  Caipcnler  to  illoslratc  his  British  Associa- 

Wm.  J.  Fox.     Four    species   of  Ecbinoiierms,   four  species  of  Centipedes,  two 

species  of  Scorpions,  and  six  jars  of  worms  and  sponges  from  Jamaica, 
Gavin  W.  Hart,     I.arge  specimen  of  Afaiirrfora  fa/mala  from  Jamaica. 
W.  C.  Johnson.    Astrafitlen  artitulalMS  from  Si.  Augustine,  Fla. 
John  Quigley.     Liptagor^a  virgulala  (?)  from  25  miles  outside  of  the  Delaware 

Bi<:akwater. 
R.  W,  Sinclnir.     Two  specimens  of  Mygali  Hinlzii. 
W.  S.  W.  Rnschenbergtr.      Tttraelita  ferosa  from  a  whale. 
Sam'l  G.  Dixon.     Numerous  dried  specimens  oF  Aitirias  vulgaris  and  seven  jan 

of  alcoholic  invertebrates  from  Isletboro,  Me. 
Anastasio  Alfaro.      Three  species  of  gorgonians  and  one  echinoid  from  Costa 

Rica. 
Uselma  C,  Smith.      Marine  worm  from  Atlantic  City,  N.  J. 
West  GrecnUnd  Expedition  of  1891.     A  collection  of  invenebrales  (not  yet  fully 

classified)  from  the  West  Coast  of  Greenland  (furthest  point  north,  approximate 

Lat.  77°  43')- 


Recent  Invertebrata  (Mollusca), 
W.  L,  Abbott.     Fourteen  species  of  shells  from  Zanzibar. 
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J.  Streator,  Garrettsville,  O. ;  J.  A.  Singley,  Giddings,  Tex. ;  Rev.  H.  W. 
Winkley,  Saco,  Me.;  Mrs.  M.  B.  Williamson,  University,  Cal.;  Chas.  Le 
R.Wheeler,  Cape  May,  N.  J. ;  E.  H.  Fiske,  Santa  Cruz,  Cal.;  Prof.  Josiah 
Keep,  Mills  College,  Cal.;  G.  D.  Lind,  St.  Louis,  Mo.;  Geo.  T.  Marston, 
Green  Bay,  Wis. ;  Mrs.  Mary  P.  Olney,  Spokane  Falls,  Wash. ;  Joseph  Willcox, 
Philadelphia;  Wm.  J.  McGinly,  Philadelphia;  Philip  Nell,  Philadelphia;  Wm. 
J.  Raymond,  Oakland,  Cal.;  Edw.  W.  Roper,  Revere,  Mass.;  S.  Raymond 
Roberts,  Glen  Ridge,  N.  J.;  Thos.  Morgan,  Somerville,  N.  J. ;  F.  A.  Sampson, 
Sedalia,  Mo.;  John  Shallcross,  Philadelphia;  C.  Antoinette  Shepard,  New 
Britain,  Conn.;  Dr.  Wm.  H.  Rush,  Philadelphia ;  J.  J.  White,  Palm  Beach, 
Fla. ;  Geo.  W.  Webster,  Lake  Helen,  Fia. ;  Prof.  Henry  A.  Ward,  Rochester, 
N.  Y.;  H.  A.  Pilsbry,  Philadelphia;  Dr.  V.  Sterki,  New  Philadelphia.  O. ;  L. 
H.  Slreng,  Grand  Rapids,  Mich.;  Albert  Bailey,  Chepachet,  N.  Y. ;  W.  L. 
McDaniel,  Tyler,  Tex. ;  C.  W.  Johnson,  Philadelphia ;  John  H.  Campbell, 
Philadelphia. 

F.  C.  Baker.     Two  species  marine  shells. 

John  H.  Campbell.     Typts  o{  Heiix  awphizona,  Pilsbry.     Helix  luchuana  Sow. 

and  Helix peliomphala  Pfr. 
H.  F.  Carpenter  (through  John  Ford).     Olivella  rosnlina  Duel,  from  Bermuda, 

and  3  species  of  West  Indian  shells. 
Conchological  Section,  by  purchase,  250  species  ofOrieiital  land  shells,  50  species 

of  marine  shells. 
D.  Coughanour.     Seven  species  of  shells  from  Texas. 
J.  C.    Cox.      Twenty-five   species   of    Australian  land  shells  and  3  species  of 

marine  shells,  including  a  fine  example  of  Cypraa  decipiens^  and  several  un- 

figured  and  new  species. 
O.  A.  Crandall.     Five  species  land  shells  from  Missouri  and  Arkansas. 
W.  H.  De  Camp.     Fourteen  species  from  Panama  and  Michigan. 
W.    H.   Dall.     Etiiivela  petpUxa  Stearns  n.  sp,  and  Acniaa  Dalliana   Pil.-bry 

n.  sp. 
Miss  Julie  Finch.     Helix  albolabris,  a  heavy  variety,  from  Chambersburg,  Pa. 
John  Ford.     Seventeen  species  of  shells  new  to  the  Academy  collection. 
Wm.  J.  Fox.     One  hundred  and  thirty-five  trays  of  shells  and  14  bottles  of  alco- 
holic mollusks  from  Jamaica.     4  irays  of  shells  from  New  Jersey. 
Mrs.  C.  M.  Gay  lord  (through  Mr.  Ford).     Triton  gibbosus  Brod. 
A.  W.  Harnham.     Twenty  species  of  Canadian  shells. 
W.  H.  Hatch.     Anodonta  and  Campeloma  from  Lake  Pulaski,  Minn. 
Chas.  Hedley.     Three  species  of  Amnicolidae  from  Tasmania. 
H.  von  Ihering.     Thirty-four  species  of  shells  from  Rio  Grande  do  Sul,  Brazil, 

all  new  to  the  collection  of  the  Academy. 
J.  E.  Ives.     Species  from  New  Jersey. 
Chas.  W.  Johnson.     Fasciolaria  distans  and  four  other  Florida  shells. 

G.  W.  Lichtenthaler.     Lucapina  crenulata,  Lucapinella  callomarginala  oxid  Con- 
iobasis plicifera  in  alcohol. 

W.  L.  MacDaniel  (in  exchange).     Thirty  species  of  Texas  Unionida;. 
J.  H.  Morrison.     Helix  nemoralis  from  I^xington,  Va. 
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Chu.  T.   Muuon  (in   eichinge).     Forty-one  species  of  ilicll*   Ircno   AwnaJu. 

mainly  new  lo  the  collection. 
Mn.  M.  P.  Ottiey,     Fiflecn  ipecies  of  California  and  Sandwich   lalind  (bcl'.i. 
II   A.  Pilhbiy.     Fourteen  tpecies  of  &belk,  ten  being  new  to  the  colledioa. 
W.  J.  Raymond,     Nalita  tlena  Reel.,  Panama. 
John  Rilchic,  Jr.     Two  specici  of  Helii  from  S.  America,  aDd  6  ipccirs  frooi  il-w 

We«  Indie*,  ihree  of  them,    H.   RilchUana  PiU.,  H,  lamtJk^kaet    PiU  .  H 

Maynardi  Pill.,  new. 
S.  R.  Roberts.     Potam^rgta  Uajti  New  Zealand. 
E.  W.  Roper.     Four  ipeciei  of  American  ihelli. 
Rev.  J.  Rowell.    Tbrec  apeciei  from  California. 

W.  II.  Ruih.     Thirty-one  specie*  from  Madeira,  Aiora  BDd  St-  Tbotnai. 
Benj.  Sharp.      Ten   species  of  marine   shtlts  from   Tofaai^;    IS  tpccin   Ii' i 

shells  from  Tobago  and  Trindad;   1  alcoholic  Bitlimtii  otlmgmi. 
B.  Shimeh.     Two  specie*  from  Iowa. 

Mr.  C.  T.  Simpson.     Zamiti$  Simpiomii  Pill.,  from  Indian  Teniiory. 
H.  Skinner.      Turrililla  sp. 

U.  C.  Smith,     titeritia  IHrrta  L..  from  Allanlic  City. 
Frederick   Steams.      Fony-liTe  specia  of  JapancM  shells   moHljr    new   lo  ibr 

collcclion,  inctuding  the  types  of  ten  new  species. 
V.  Sicrki.    Sii  species  of  frnh.  water  shells,  fiooi  Ohio. 
Witmer  Slone.    Twenty  species  of  land  and  freah^wairr  sheila  fron  Vorii  Farmaf  r. 

Pa..  Ope  May.  N.  J.,  etc. 
Frank  Stunt  {deceawd).    Twenty-eight  species  of  shells,  new   in  ihc   Arkdenr 

J.    W.   \'clie.      Three  species  of  Limnaida   from   Mich :    3     *p.   tnvinc  iSei:. 

from  Florida. 
W.   II.  Weeks.     Hflix  Jamaiientit  var   and  several  species  frota    Long    l^laa.. 

New  York. 
S.  W.  Wri|-hi  (in  exchange).     Twenty  sit  species  of  New  Zcalaod  sfcells. 
1„  U.  Yates.     Htlix  Carftnltri  var,  Indiotnsis  Vale^.  type  of  irar. 
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Minerals,  Rocks,  etc. 

Mioeralogical  and  Geological  Section  of  the  Academy.  Brochantite  from  Frisco, 
Utah;  Descloizite  and  Vanadinite,  Georgetown,  New  Mexico;  Vanadinite, 
Yuma  Co.,  Arizona;  Tourmaline,  Cornwall,  England;  Azurite  and  Malachite, 
Bisbee,  Arizona ;  Quartz,  Alexander  Co.,  N.  C. ;  Calcite,  Egremont,  England  ; 
Ulexite,  Nevada  ;  Topdz,  Japan  ;  Azurite,  Bisbee,  Arizona;  Chalcopyiite,  Falls 
of  French  Creek,  Pa. ;  Gadolinite,  BlufTton,  Texas;  Barile,  Cornwall,  England  ; 
Barite,  Sterling,  Col. 

W.  W.  Jefferis.  Peristerite  from  Perth,  Ontario;  Calcite  Coalfield,  Germany; 
Enstatite,  Lancaster  Co.,  Pa.;  Cachalong,  South  Park,  Col.;  Garnets,  Lisbon, 
N.  H. ;  Quebec  Shale  ;  Hudson  Kjver  Slate  from  Fort  Edward,  N.  Y. ;  Quincy 
Granite;  Syenite  from  North  Creek,  Adirondack  Mountains:  Limestone  and 
Graphite,  from  near  Fort  Edward,  N.  Y.;  Hallite  from  Nottingham,  Pa.; 
Chondrodite,  from  Putman  Co.,  N.  Y. ;  Gdthite  from  Pike's  Peak,  Colorado ; 
Garnet  from  Russell,  Mass.;  Graphite  in  Calcite  from  Rogers  Rock,  Lake 
George,  New  York ;  Garnet  Rock  from  North  Creek,  Essex  Co.,  N.  Y. ;  Grap- 
tolites  from  Fort  Edward,  N.  Y.  and  from  Fort  Ann,  N.  Y. ;  Limonite,  pseudo- 
morph  after  Iron  Pyrites,  from  East  Whiteland,  Chester  Co.,  Pa. 

Theodore  D.  Rand.  Corundum  from  Chester  Co.,  Pa.;  Stilbite  from 
Frankford,  Phila. ;  Zinc  bloom  from  Bertha  Mine,  W.  Virginia;  Staurolite 
from  Philadelphia;  Graphic  Granite  from  Mineral  Hill,  near  Media,  Pa.; 
Oligoclase,  W.  of  Media,  Pa. ;  Asbestus  from  Lower  Merion,  Pa. ;  Picrolite 
from  Richmond,  Quebec ;  Chrysotile  from  Radnor  Sta.,  Delaware  Co.,  Pa. ; 
Hydromica  Schist,  1  mile  N.  of  Paoli  Sta.,  Chester  Co.,  Pa.;  Goslarite, 
Friedensville,  Pa.;  Millerite  in  Dolomite,  Phila.;  Zoisite,  Lafayette,  Pa.; 
Limonite, pseudomorph  after  Magnetise;  Clintonite,  Amity,  N.  Y. ;  Serpentine, 
pseudomorph  after  Asbesius,  Delaware  Co.,  Pa. ;  Epidote,  Frankford,  Phila. ; 
Laumontite,  Phila. ;  Staurolite,  Ardmore,  Pa. ;  Hornblende,  Phila. ;  Lignite  ; 
Tourmaline,  Frankford,  Phila.;  Randite,  Frankford,  Phila.;  Chrysotile, 
Devon,  Chester  Co.,  Pa. ;  Iron  Pyrites  in  Lignite ;  Ivigtite,  Ivigtut,  Greenland ; 
Hyalite,  colored  by  Uranic  oxide,  Phila;  Hyalite,  colored  by  Uranic  oxide, 
Frankford,  Phila. ;  Lepidomelane,  Frankford,  Phila. ;  sandstone,  Chester  Co., 
Pa.;  Epidote,  Frankford,  Phila.;  Chrysocolla  and  Allophane,  Cornwall,  Pa.; 
Randite,  Frankford,  Phila.;  Chrysotile,  Black  Lake,  Province  of  Quebec; 
Torbernite,  Phila. ;  Quartz,  pseudomorph  after  Asbestus,  Marple,  Delaware 
Co.,  Pa. ;  Garnet,  West  Phila. ;  Molybdite  and  Molybdenite,  Frankford,  Phila. ; 
Ankerite,  E.  Cain,  Chester  Co.,  Pa. ;  Chrysotile,  Black  Lake,  Province  of 
Quebec ;  Fibrolite ;  Chromite,  Blue  Hill,  Delaware  Co.,  Pa. ;  Duelite,  Lake 
Co.,  Cal. ;  Goslarite,  Friedensville,  Pa. 

Walter  Conrad.     Gypsum  from  St.  Mary's  River,  Md. 

H.  A.  Pilsbry.     Hematite  from  (?)  Santiago,  Cuba. 

J.  Blodgett  Britton.     Collection  of  iron  ores. 

Henry   G.   Ives.     Apophyllite  and   Bornite  from   Frankford,  Phila.;   Stilbite, 
Frankford,   Phila.;    Antholite,    Devil's    Pool,    Wissahickon    Creek,  1       l; 
Anthophyllite,  Ridley  Township,  Delaware  Co.,  Pa. ;  Aragonite  from  . 
Mine,  Berks  Co.,  Pa. ;  Epidote  from  Falls  of  French  Creek,  Pa. ;  "^ 
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from  Jones'  Mine,  Berki  Co.,  ?*■;  Limoniie  frooiChcurr  Sprii^i.CbcstaCu, 
Pa. :  Melaiiile  Garneu  from  French  Creek  Mine,  CheMer  Co..  Vm.  :  G^pMa 
(Selenite)  from  Rock  Spring*,  Waihington  ;  Albcrtitc  from  Albert  Co.,  Non 
Sca(i>:  Hemalile,  depoiitcd  In  ■  wooden  pipe  fmm  Eagle  Head  Mine.  Sdwrl 
kiil  Co..  Pa.  1  HeulBndiie  from  McKinnef't  Qwrrr,  Phila. :  Cab-ire  ham 
Hendenon's  Sia.,  Montgomery  Co.  Pa. 

Ceo.  M.  Stilei.  Fngmcnti  of  Cunbriui  boaldcn  conlaininf;  Seu/itim  Irmrn^ 
from  >  Cutting  «t  Barren  Hill,  P>. 

E.  Goldimilb.    ■■  Ringing  Rock  "  (trap)  from  Buck*  Co.,  Pa. 

E.  Pleu.    Ooliies. 

W.  J.  Fox.     Red  claj'  from  the  linuNone  ofPortliod,  Jamaica. 

W.  Kennedy,  Ir.     Porphyiy  from  Scotland  and  Fulgarilrs  from  New  Jency. 

F.  Lyawood  Garriion.     Bauxite  from  Saline  Co.,  Aik. 

Henry  C.  Chapman.     Lower  Heldtrberg  erratic  from  Ml.  Desert,  Me. 
Mexican  EKpedilion,  1890.     Calcile  from  ihc  Care  ol  Calcchtok .   YncMsn. 
Lewis  Woolman.     Gypsum  Irom  Nuiiallbure,  Fayeile  Co.,  W.  V'a. 
Alex.  C.  Haveralick.     Barite  in  Siderile  Geode  hom  Frosltmr^,  Ind. 

PLA!<TS. 

W.  W.  JefTciis.    Ten  species  ol  plan 

Benjamin    Sharp.     Fmil  of    Anaca 
St.  Vincent,  W.  1. 

Edward  L.  Rand,  BoMon,  Mau.  One  hundred  and  thiily-ninc  speciet  of  pL 
from  MoQDl  Detert,  Maine,  and  the  adjacent  islands,  being  a  (unber  poniot 
a  series  intended  as  vouchen  for  a[m>posed  Floia  o(  Hi.  Deserl.  Alau  a  mi 
illuilratire  of  ihc  Sphagnacea^  of  Ihe  same  diitricl,  cootiMing  of  twenty  hvc 
liriy  six  rarielic*  and  forms,  all  named  by  Ihc  specialitt  Karl  WamMoai. 

Edwin  Faxon,  Jamaica  Plains,  Mass.  A  terici  illuitiatiTC  of  the  Sphagnacrjr 
New  England,  con«iutng  of  iweiity-tCTen  species  in  eighty-five  tarirtri*  ■ 
forms,  nametl  by  WamttoA'. 

T.  V.  .Mun-.on,  Deniton,  Texas.  \  series  illuslraliikg  his  clawi  licalion  of  the  w 
grapes  of  Nonh  America,  consisting  of  twenty -four  ipcciei  on  forty -four  ikbrr 


n  Fort  Edward,  N.  V. 
I  eiiidmlalt  L.  (Cashew 
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Roberts  LeBoutillier.    Thirteen  species  of  tropical  orchids  from  cultivation. 
Frank  S.  Collins,  Maiden,  Mass.     One  hundred  and  twenty  species  of  marine 

Algae,  from  coasts  of  New  England  and  of  California. 
Miss  A.  G.  Powers,  Missionary  at  Erzeroum,  Turkey  in  Asia.     Fifty  species  of 

plants  from  vicinity  of  Erzeroum. 
Geo.  W.  Holstein,  through  Thomas  Meehan.     Astragalus  Reverchoni  Gr.  from 

Shackleford  Co.,  Texas. 
John  Donnell  Smith,  Baltimore,  Md.     One  hundred  and  sixty-one   s])ecies   of 

plants,  collected  (mostly  by  himself)  in  Guatemala  in  1889  and  1890. 
Miss  Jeanie  F.  Waddington,  through  Thos.  Meehan.     Cypripedium  pubescens  and 

1  riliium  grand ijlorum  from  Jefferson  Co.,  Ohio. 
Sereno  Watson,  Harvard  Herbarium.      One   hundred    and  seventy-one   species 

of  plants  mostly  from  Central  and  Northern  Asia. 
W.  L.  Abbott.     Nut  of  Lodoicea  Sechellarum^  from  the  Seychelles  Islands. 
John  McFarlane.     Utruularia  gibba  L.  from  Penn's  Grove,  N.  J. 
Mrs.  Willis,  Dalton,  Georgia.     Monotropa  unijlora  L.  from  that  place. 
Leopold    Krug.   Royal    Botanical    Museum,   Berlin.     Four  hundred  and    forty- 
six  species  of  West  India  plants,  mostly  from  Porto  Rico  and  St.  Domingo. 
H.    N.    Bellows.     Specimens  of  Phallus   impudicus  in   alcohol,  from  Huntinj;- 

don  Valley.  Montgomery  Co.,  Pa. 
A.  A.  Heller,  Lancaster  Co.,  Pa.     Twenty-six  species  of  plants  mostly  from  the 

mountains  of  North  Carolina. 
Expedition  to  Greenland,  organized  by  Academy  of  natural  Sciences,  Prof.  Angelo 

Heilprin  in  charge,  Dr.  W.  H.  Burk,  Botanist.     Eighty  species  of  phanerogamic 

plants  and  eleven  species  of  lichens  from  west  coast  of  Greenland,  and  twenty 

species  of  plants  from  Sidney,  Cape  Breton. 
N.   L.  Britton,  Columbia  College  Herbarium.     Clematis  AdJisonii  Britton  and 

Anemone    trifolia    L.    from    Virginia.      Thirty-one    species    of     Cyperacta? 

from  British  Guiana. 
John  K.  Small.     Forty-eight  species  of  plants  from  Lancaster  Co.,  Pa. 
Thos.  C.  Porter,  Lafayette  College,  Pa.     Twenty  species  of  Pennsylvania  plants. 
Uselma  C.  Smitli.     Four  species  of  plants  from  Florida. 
Thomas  Meehan.     Eighty-seven  species  of  plants  from  various  regions,  mostly 

cultivated  exotics.     Two  hundred  and  twenty-nine  species  of  plants  collected 

in  Paraguay  by  Dr.  Thomas  Morong  in  1888-1800. 
John  H.  Redfield.     One  hundred  and  twenty-one  species  of  plants  collected  by 

Dr.  Thomas  Morong  in  the  desert  of   Atacama,  1890.     291   species  of  plants 

collected  by  C.  G.  Pringle  in  1890,  in  the  States  of  Jalisco,  Chihuahua,  &c., 

Mexico,  in  1890.       Four  decades  (40  species)   of  Underwood  &  Cook's  N. 

American    Hepaticre.      185  species   of  plants  collected  by  A.  A.  Heller  in 

the  mountains  of  North  Carolina  in  1890. 

Fossil  Plants. 

Norfolk  and  Western   R.  R.  Co.     Fossil  tree  trunk  from  the  CO 
Virginia. 
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Belostoma 355 

Bctula 434 

Bidens 271,  272 

Bipalium 120-122 

Bittium 53 

Bolodon 130,  2H9 

Bonasa 435 

Bothremydidae 424 

Bolodontidae 135 

Bothremys 367,  423 

Bottosaunis 366 

Boutcloua 302,  3()H 

Brachynotus 216 

Brachyphylla 402 

Brachy)  odium 305 

Briza 305 

Broinus 308 

Brontotherium 362 

Puccinidae 50 

Buccinum 261 

Bufo 461,  463 

Bulimella 263 

Bulimorpha .263,  264 

BUlimulidae 315 

Bulimulus 315,  333 

Bulimus 317 

Bulla 49,  142 

Bullidae 49 

Cadulus 49 

Caecidae 53 

Caecum 53 

Calamoichthys 418 

Calappa 1J>2,  199,  200 

Calcite 466 

Calliostoma 54 

Calocilta 442 

Calyptraeidae 54 

Camarophoria 247 

Camptomus 124,  131,  133 

Cancellaria 50 

Cancellariidae 50 

Cancer 181,  190,  192.  215 

Carcharodon 364 

Carchesium 10 

Cardiidae 47 

Cardita 47 

Carditidae 47 

Cardium 47,  142,  143 

Carex 80,  84 

Carocolus 3:^3 

Carpinus 83,  91 

Carya 82,  90 

Carychium 318-320 

Cassididae 52 

Cassb 52 

Ceanothus 84 

Ccltis 82 

Ccophloeus 435 


Cephalopoda 55 

Cercospora 85,  88-91 

Cercosporella 91 

Certhia 438 

Cerithidea 53,  145 

Cerithiidae 53 

Cerithiopsidae 53 

Cerithiopsis 53 

Cerithium 53 

Cervus 1'34 

Cestracion ;-;H5 

Chaerodes 357 

Chaeropsis  357 

Chalcopyrite 464 

Chama 47,  143 

Chamidae 47 

Chascolytrum , 305 

Chelidoii 436 

Chelone 366,  413 

Chdonia 417,  419,  458 

Cheloniidae 417 

Chelonobia 189,  199,  2oO 

Chelyiidae 417,  420.  424 

Chc'.ydra 413,  422,  426 

Chelydiidse 417,  423 

Chelys 421,  422,  426,  427 

Chelylhenum 423 

Chiroderma 402-405 

Chirolophis 105 

Chirox 130 

Christcrnon 425 

Chitracephalus 416 

Chlamydodera 449 

Chlorinoides 215 

Chloris 88,  306 

Chlorostoma 54 

Chomatodus 865 

Chondrioderma 390 

Chondropoma 331 

Chonetes 244,  246,  247 

Chorinus 215 

Chrysochloris 132 

Cicuta 83 

Cidaris ...  337 

Cilicaa 188 

Cimoliasauriis 366 

Cimolodon 126,  133 

Cimolodontidae 126,  127 

Cimolomidae .' 126,  127 

Cimolomys 124-134 

Cimolesles 131-135 

Cinnurus 448 

Cinosternidae 417,  419,  420,  423 

Circaa 434 

Cirolana 186,   187,  199,  200 

Cirripedia 189 

Cissa 441,  ^42 

Cissolopha 444 
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Cislula 331 

CUslerisp.irium 87,  81 

Clibananus...  .182,  183,  193.  198-300 

Cliom 122 

Clidophonis 250 

ClintoQia 434 

Closteriam 851 

Cnemidoiihoiu^ 459 

Coccyzus 435 

Cochhodu* 365 

Cichliopa 331 

Colaptcs 43o 

Colpoelielr 425 

Columbelta.. 61 

Columbellidfe 51 

Comandra Wl 

ComattichB ; 3113,  3!»3 

Compsemjs 411.  418-4^7 

Coiicholep.is 69 

Conidae 49 

Conus 4-i,  49 

Coniospnriiim 87 

Coolo[,us  43li 

Coptis  43a,  434 

CoTicia 447 

Conlliopliila 46,  51,  69 

Corimlaria 77 

Cornus 79,  85 

corviria; .!.".'.'.!,'..!'.'.!'.'.'...".'.'.!!!.!.!!.  441 

Corvinte 4-11,  445 

Corvus 94,  436,  445-447 

Corvullur 44.1 

Corydalu' J^ 

Coryntum 82 

Corynorliiims 467-470 


CyclostomidiP 3 

Cycloius 3 

Cydura 3 

Cylindrella 316,  3 

Cylindrelliil^ S 

Cylindroaponum 

Cymodocea 188,  189-2 

Cyperus . 

Cyptsa 52,  1 

Cypxidae . 

Cyptipedium 4 

Cyrenid^ 

Cytispora 

Danlhonia » 

Dapboe 2 

Decupoda 178,  189,  1 

DeUodus 2 

DeDilrocitU 4 

Deodrociuinic 4 

Dendfoica 4 

Dendryphium 

iJenialui^ 

Derialium 49,  261,  2 

Dermalemydidx 417,  42(1.  4 

Dermaleinys 4 

Dermochelyiidx 417,  4 

Deschampsia 3 

Diadema a 

Dianema 3 

Dichaena 

Dicoiyles S 

Didelphodun I 

Didelpliops 131-1 

Didelphys... 
Dldymella... 
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Dryolcstes 131.  133 

Dryophis 460 

Dancania 261 

Dynamene '. 188 

Echinanthus 214,  S^7 

Echinarachnius 215 

Echinaster 339 

Echinoidca 214.  337 

Echinometra 337 

Edastus 364.  365 

Elephas 120 

Emydidae 417,  420,  4-J3 

Emys 366.  488 

Engina 50,    61 

Enterobryas 853 

Epicampes 299 

Epidochium 93 

Epimachirae 447 

Epimachus 448 

Equus 368 

Eragrostis 304,  308 

Erato 52 

Erechtites 80 

Erianthus 292 

Eriocheir 216 

Euastnim 351 

Eucalodium 315 

Eucoryne 352 

Eucratopsis 179,  198,  200 

Euderma 467 

EuHesia 165-171,  172-174 

Eulimidae 52 

Euomphalus 256 

Eupachycrinus 244 

Eupagurus 193.  199,  200,  218 

Euplectflla : 352 

Eurysternum 425 

EuRtachys 88 

Eutaenia, 462 

Exosporium 93 

Fasciolaria 50 

Fasciolariidde 50 

Ficus 79 

Fissurella  55 

Fissurellidae 55 

Footcite 289 

Fraxinus 78,     93 

Frcgilinae 441,  447 

Fulgur 50,  143 

Fusarium 93 

Fusicladium 87.    91 

Fusulina 245 

Galeoscoptes 437 

Galinsoga 272 

Gammarus 480 

Garrulinae 441,  442 

Garrulus 441,  445 

Gasteropoda 49 

84 


Gclasimus 179,  180,  192,  198-200 

Geothlypis 437 

Gcrvillia 248 

Gcum 433 

Glandina 311 

Gloeosporium 82 

GIosFophaga 451 

Glyphis 55 

Glyptops 413 

Gnathodon 48 

Gnathodontidse 48 

Gnathopsis 364 

Goiiiatites. 264 

Goniocidaris 214 

Goniosoma 215 

Graphite 464 

Grap>us 181,  100,  198.  200,  216 

Gymnocorax 445 

Gymnorhininae 441 

Habenaria 434 

Hadrosaurus 366 

Haliaee'us 435 

Halodon..l24,  126,  127,  129,  130.  133 

Haminea.r 49 

Haplosporella 78 

Harp<»rhynchus 437 

Helenium 76 

Helice 216 

Helicidae 313 

Helicina 332 

Helicinidae 332 

Helicoma 93 

Helicosporium 93 

Helix 144,  313,  406,  456 

Helminihophila 443 

Helochelys * 424 

Helodus ,S65 

Hemiarcyria 395-397,  407 

Hemarthria 293 

Hemiirochus 456 

Heterodon 236 

Hexagrammus 105 

Hilaria 293 

Hippa 181,  182,  198,  200 

Hipparion 368 

Hippolyte 193,  199,  200 

Hippopotamus 357 

Hipponoe 837 

Hi>tiotus 4H7 

Holoptychius 864 

Hordcum 3r8 

Houstonia 89 

Hyalinia 406 

Hybodus 240 

Hydromagnesite 464 

Hyposaurus 866 

lanthina 52 

lanthinida^ 52 
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Icieria 437 

Icterus „  43S 

Iguana 866 

IgoanodoD 366 

Ilex 434 

ImpatlcDs 86.  434 

Inachus 255,  256 

Inocersmus 159 

Iphigenia 48 

Isopoda 186 

lulus 358 

Wco 436 

Kalmia 88 

Laganam 214 

Ljunbrus. 215 

Laniida: 441 

Laqueus 170 

Laibyros 81,    81 

Latirus 60 

Leersia 298 

Lepacbys 27] 

Lepas 189 

Lepidochelys 425 

Lepidosieus 418 

LeiHochioa 802-304   i 

I^plodactylui 461 

Lcplognathus 460 

Leplosiromella 79   , 

Leucosia 216   | 

Leuroccphalut 107-1 16   I 

Libinia 178.  IBl.  198-200 

Ugia 185,  198,  200  ' 

Uguid* 317   I 

Lieuiu 317   I 

Lima 46,  248   ' 


[1891. 


Lutricola 

Lycopus 

Lyonsia 

Lyonsiidfe... 


Macbairodus 6 

Macoma 48,  1 

Macroceiamus 145,  3 

Macrocbeilus 2 

Macroebelys 4 

Macrochilina 2 

Macrochlamys 456,  457,  4 

Macrodon 2 

Macroglossa 4 

Macioplilhalmus 2 

MacTosporium 

Maclrida: 

Madrepora 1 

MagaEclla 167-1 

Maia 1. 

Maja 2 

MaiKhilB... 2 

Manucodia 4 

Mangilia 

Marginella 50,  142,  1 

Murgincllidie I 

Marconia I 

Mastodon 2 

Medicago ! 

Megalonyx —  9 

M«easlBchyB 3i 

MEgaiheriurn 863,  364,  3 
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Modiola 46 

Modulidae 53 

Modulus 53 

Mola 66.  69 

Molinia 303 

Monoculus 189 

Monotremaia 421 

Mosasaurus 866 

Muhlenbergia 297,  298,  300 

Murchisonia 254 

Murcx 51,  56,  142 

Muricidae 51 

Muscovite 4H5 

Myiarchus 43o 

Mylodon 364 

Mylilidae 4« 

Mytilus 4b,  2.")0 

Nasa 188 

Nanoroys 126,  133 

Nardoa 212 

Nassa 51 

Nassidae 51 

Natica 54 

Naticidae 54 

Naticopsis 257 

Ncgundo 89 

Neoplagiaulax 126,  130 

Nepiunus 190,  199,  200 

Nerita 55 

Neritidae 54 

Neritina 55 

Nucifraga % 447 

Nucula 248 

Nycteris 336 

Ocinebra 51,    57 

Ocypoda....I79,    190,   192/198,   199, 

200,  216 

Oleacina 333 

Oliva 50,  97,  143 

Olivclla 50 

Olividae 50 

Ophiaclis 339 

Ophibolus 236 

Ophiocten 480 

Ophioglypha  480 

Ophioplocus 213 

Ophiothrix 340 

Ophiura 339,  480 

Ophiuroidca 212 

Opuntia 82 

Oracodon 131,  133,  134 

Orbicclla 177 

Orchis^ 434 

Oreodon 361,  362 

Oriolidae 449 

Oriolus 449,  450 

Orthalicus 317 

Orthoclase 465 


Oryzosoma 311 

Osmorrhiza 89 

Ostrca 46,  142,  143 

Ostraeidse 46 

Oxalis 434 

Pachycjrapsus 181,  199,  200 

Pachypoma 473 

Pagurus 193 

Palaemonella 183,  184,  199,  200   . 

Palaemontes 194,  199.  200 

Palaeosyops 106-117 

Paleosyops 362 

Paleotherium ,306,  362,  368 

Paludina 327 

Panicum 295,  296 

Panopcus 178,  191,  198-200 

Panlopoda 218 

Paradigalla ...  448 

Paradisea 448 

Paradiseidae 441,  447 

Paradiseinae 448 

Parahippus 368 

Paramelaconite 284 

Paramoecium 65 

Pareiosaurus 423 

Parkinsonia 77 

Parus 438 

Parotia 448 

Parthenope 215 

Paspalum 82,  295 

Passerculus 118 

Passerina 436 

Patula 313,  333 

Pecten 46,  142,  145 

Pccienidae 46 

Pectinura 216 

Pectunculus 143 

Pediomys 131,  133,  134 

Pelecypoda 46 

Pelomedusa 417,  423 

Pcltandra 88 

Peltocephalus 417,  418 

Pcnjeus 190,  191,  194,  199,  200 

Peniophora 92 

Pcntaccros 339 

Pericera 178,  198,  200 

Pericilema 298 

Perisoreus 445 

Perna 46 

Peronella 215 

Peronospora 86 

Persephona 192,  199,  200 

Petasites 76,     81 

Phascolotherium 238 

Phasianella 54 

Phasianellidae .54 

Pheronema 352 

Philohela 4;i5 
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ClW«.,p..r,um 

87.  91 

183,  193.  108-300 

.-il 

ComiMmji 

4ll.<l8-i27 

copi.r' 

C.>r.il1'<>|.l.il;i 

45,  51.89 

t^^Z^ZZ'' 

411.  «5 

..  1>4,  43«.  44.>-44T 

(/'Pi'l"'-  

r.4 

Cyclostomidir S1I 

Cifdoliis 3JS 

Cyclur* 3». 

CflindielU 3I.>.  3I« 

C>liadrelli<rz Hi 

Cylindnnponum *« 

Cj-modoce* ItM,   l-SB-iO 

Cyprira .Si.  1U 

CypeidM j; 

Cjrpripcdium 431 

Cyren. *. 

CjrTenidie 4* 

Cyliipara tX 

Etanlhonia 3n  I 

Diphne >: 

Decupod* 178.   im.  lal 

D«ltodiu »v'. 

DeiKlrocitli 44] 

Dcnilrociltin.-t' ..  441 

Dendroid 437 

D«ndiyphium -«■. 

r>enlali.i* ft 

Dentalium 49.  iM.  S''. 

Dermaiemydida: 417.  4ji.  4*; 

Dermatemyi 4J. 

Dcimoehclyiidn: 417.  4  > 

Dochainpi-a :; . 

DiaJrma ;14 

Diancmi n-.- 

Dichjcna ™. 

Dicolyln jn 

Didclphndun |-,; 

Di'lelpho|>< 131-1  ■.' 

Uiadphri p; 

nidrmeila -^ 

Dio-corM 


l>4.,.o.l..n     ,  1J4,   Il.'S.    130.    I.1J. 
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Rottboellia 293 

Rubus 434 

Ruellia 272 

Rumina 318 

Sagitta 68 

Salix 84,  276 

Sambucus 78,  433 

Sanguinolaria 48 

Saxifraga 81 

Sayornis 435 

Scalai 51 

Scalpdae 51 

Scaphites 159,  160 

Scaphopoda 49 

Scelidoiherium 364 

Sceloporus 459,  461 

Schazichcila 332 

Schizaster 215 

Schizodus 249 

Schizomycetes 11 

Schizophrys 215 

Schizothyrclla 78 

Schlcgelia 448 

Sclerostomum 235 

Sella 53 

Sciurus 437 

Selenacodon 128,  129,  130,  133 

Seleucides 448 

Semele 48 

Semelidae 48 

Senecio 90 

Septocylindrium 84 

Septonema 92 

Scptoria 76,  79 

Sericulus 449 

Sesarma 181.  198,  200,  216 

Shephcrdia 87 

Sibbaldius 474-478 

Sigaretus 54 

Siliquaria 143 

Siphonalia 473 

Siphonaria 45,  49 

Siphonariidse 49 

Sircdon 4')3 

Si5%truin 45 

Shta 438 

Smilacina .'...  434 

Smilax 93 

Solariidse 54 

Solarium 54 

Soleniscus 260-263 

Sohdago 80,  272 

Somateria 480 

Sophora 77 

Sparlina 302 

Spatularia 418 

Spectrum 355 


Sphacrella 82,  90 

Sphaerodoma 262 

Spbaeronema 78 

Sphgeropsis .\.     79 

Sphecotheres 449,  450 

Sphirocephalus 121 

Spinus 436 

Spirifera 244 

Spirula 55 

SpizcUa 436 

Spondylidae 46 

Spondylus 46 

Sporidesmium 92 

Sporobolus 299,  300 

Squilla 184,  185,  199.  200 

Stagodon 131,  132.  133,  240 

Siagodontidse 131 

Siagonospora 81 

Staphylea 77 

Slaurotypidae 417,  420,  423 

Staurotypus 430 

Stegocephalia 421 

Stcmonitis 390-392 

Stcnogyra 333 

Stenogyridae 318 

Stenopus 312 

Stepbanocidaris 214 

StcrcognathidiE 133,  134 

Slereognalhus 128,  129,  239 

Sternothaeridae 417,  420,  423 

Stcrnolhaerus 417,  423 

Siipa 296 

Stomalella 71 

Stomatopoda 184 

StraparoUus 255,  256 

Streptophorus 463 

Streptopus 434 

Strcptorhyncbus 244 

Sireptostyla 311 

Strombidae 52 

Strombus 52 

Strongylocentrdtus 214,  480 

Sturnidae 441 

Succinea ^ 318 

Succineidae 318 

Sylvania 437 

Symplocarpus 277 

Synocladia 244 

Syphyrapicus 435 

Tagtrlus 48 

Taphrosphys 423,  424 

Taxus 434 

Tellina 48,  143 

Tcllinidte 48 

Telmatotbcrium 107-116 

Tcmnopleurus 214 

Tcrebra 49,  472 


S22 


•CEKDIKOa  C 


Icteri. 437 

Icterus ~  486 

ifUBTiB see 

Iguknodon 366 

Ifex _.  4S4 

Impatieni 8S.  434 

Inmchu 255,  256 

Inocenmus 159 

Iphigenia 4B 

Iwpoda 186 

lulu* 858 

Junco 436 

KalmiB 88 

Ugwum 214 

Lambtui. !tl5 

Laniida; 441 

LMueua ITO 

Lathirut 81.    91 

L«irus 60 

Ijxnit 296 

Lquchir* 271 

Ltpw 189 

Lepidochelri 425 

Lepidoiicu* 418 

Lep«ochlo« 302-804 

l^pi<xl«ctylu» 461 

LepiogTwlbiu -'  460 

Lepimromeili 79 

Lcucosii 216 

Leurocephalui 107-118 

UbinU _ 178.  191.  198-200 

IJEi« 185,  198,  -Ml 

l.iguid.-t: 917 

Liguui 317 

Lin.« 46.  248 

LimicJdac Sli: 

Limidn; 46 

Limiui-a 820.  921.  333.  406 

Liniii;i4(l:c 3M 

Limnohjfopi - 107-1 18 

•       aobrii 106-116.  362 


THE  ACADKIIY  OF  [1*91. 

I    Luidii 211.  B» 

!   Lop« 190 

LuiricoU 4A 

I    Ljicopu TA 

LjFODlll 48 

l.TOluiida^ 4a 

Lrnidui 219 

'    Muhairodui 9k3 

I   MicooM 4H.  141 

Manoccnmu l4a,  Sifl 

Macrocheiloi 3IB 

MicToetwIji 4ts 

Macrochilia* 2ni 

MacrochluDj'i 45S.  45'?.  473 

MacrodoD Hg 

,    MicrocloiM 4M 

MicTophlbalmut :iu 

MacrotporiuiD^ 9i 

Mactra 4f< 

Madrid^ 4i« 

Madrepora 1(0 

Magaieiia 1S7-I70 

Mai« IM 

Maja SI.S 

Malachite 9| 

Manucodia 44S 

,    Mangilia ^ 4t 

MarGiDella at},   14::,  146 

Murgincllidic _ 5n 

MarcoDia «| 

MaModon 23i 

I   MedicaEO 9(t 

Me^oojrx _.  3K| 

Mecatlachya tnt 

Meplhcrium SSS,  884.  XTI 

Mqterlia 1S7.  174 

Meiolania 431 

Melanpu jao 

Meliloins  _     d* 

Melonpnia m 

Meloipiu 
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Additions  to  the  Museum,  510. 

Alcantara,  Dom  Pedro  de,  announce- 
ment of  death  of,  466. 

Allen,  Harrison,  M.  D.  Pedomorphism, 
208.  Leidy  memorial  address,  267 
Description  of  a  new  species  of 
Vampyrops,  335,  400.  On  the 
wings  of  Bats,  335.  On  a  new  genus 
of  Vespertilionidae.  451,  467.  The 
influence  exerted  on  the  tongue  by  the 
position  of  the  teeth,  451.  Change 
of  name  in  a  genus  of  bats.  466. 

Amendment  to  By-Laws,  457. 

Baker,  Frank  C.  Notes  on  a  collection 
of  shells  from  Southern  Mexico,  45. 
Remarks  on  the  Muricidse  with  df  s- 
cripiions  of  new  species  of  shells,  56. 

Baur,  Dr.  G.  Notes  on  some  little 
known  American  fossil  tortoises,  411. 

Biddle,  A.  Sydney,  announcement  of 
death  of,  2()8. 

Biological  and  Microscopical  Section, 
report  of,  496. 

Botanical  Section,  report  of,  500. 

Brinton,  D.  G.  Report  of  Professor  of 
Ethnology  and  Archaeology,  503. 

Brown,  Amos  P.  On  the  young  of 
Baculites  compressus  Say,  159. 

By-Laws,  amendment  tOy  457. 

Chapman,  Henry  C,  M.  D.  Leidy 
memorial  address,  267.  A  memoir 
of  Joseph  Leidy,  M,  D.,  335,  342. 
Election  as  Curator,  335. 

Chapman,  Henry  C,  M.  D.,  and  Albert 
P.  Brubaker,  M.  D.  Researches 
upon  Respiration,  13. 

Committee  of  Arrangements  for  Memo- 
rial Meeting.  266. 

Committees,  Standing,  for  1891,  9. 

Conchological  Section,  report  of,  497. 

Cope,  Edw.  D.  Award  of  Hay  den 
Memorial  medal,  439.  On  a  Fin- 
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